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CHAPTER I 

INTRODUCTION 

The o b j e c t  of t h i s  t h e s i s  i s  t o  t r a c e  t h e  development of t h e  

American modern l i g h t  f i e l d  gun, a l s o  known as t h e  l i g h t  d i v i s i o n a l  gun, 

from i ts  rudimentary beginnings a f t e r  t h e  American Civ i l  War through t h e  

t i m e  t h e  gun was phased ou t  of t h e  Army inventory  i n  t h e  e a r l y  s t a g e s  of 

World War 11. The era of t h e  modern l i g h t  f i e l d  gun encompasses a per iod  

01: changing t a c t i c a l  d o c t r i n e ,  profound improvements i n  ordnance technol-  

ogy and t h e  development of r ad ica l .  new weapons and materiel. The tech-  

nology used  i n  t h e  development of t h i s  gun r e s u l t e d  i n  t h e  modernizat ion 

of a1.1 f i e l d  a r t i l l e r y ,  and many of t h e  b a s i c  des ign  c h a r a c t e r i s t i c s  are 

s t i l l  i n  use today. 

The modern l i g h t  f i e l d  gun was c h a r a c t e r i z e d  by i t s  re la t ive ly  

small c a l i b e r ,  h igh  mob i l i t y  and c a p a c i t y  t o  f i r e  as many as twenty rounds 

of ammunition pe r  minute a t  long ranges.  It w a s  a f l a t - t r a j e c t o r y  weapon 

capable  of being used i n  e i t h e r  d i r e c t  f i r e  o r  i n d i r e c t  f i r e .  Throughout 

t h e  per iod of i t s  use,  i t  cont inued t o  have one t a c t i c a l  purpose: t o  pro- 

vide d i r e c t  suppor t  t o  a t t a c k i n g  or  defending i n f a n t r y  i n  t h e  form of 

f i repower as a component of combined arms. 1 

I n  t h e  e a r l y  era of t h e  modern l i g h t  gun, t h e  guns c l o s e l y  accom- 

panied t h e  supported i n f a n t r y  and a t t acked  enemy personnel  and a r t i l l e r y  

- 

lThe term " d i r e c t  support"  has  a s p e c i a l  meaning t o  f i e l d  a r t i l l e r y .  
I t  i s  a miss ion  of provid ing  dedica ted  suppor t  t o  one des igna ted  i n f a n t r y  
u n i t  t o  assist t h a t  i n f a n t r y  u n i t  i n  accomplishing i t s  mission.  

1 
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by means of d i r e c t  f i r e ;  t h a t  is, t h e  gun was aimed d i r e c t l y  a t  t h e  t a r g e t  

by t h e  gunner .  Improvements i n  methods of f i r e  c o n t r o l  and a d o p t i o n  of 

i n d i r e c t  f i r e  t e c h n i q u e s  a l lowed t h e  guns t o  b e  p l a c e d  i n  d e f i l a d e  behind 

the suppor ted  i n f a n t r y .  By t a k i n g  advantage  of t e r r a i n  and concealment ,  

t h e  guns could  be  h idden  from enemy a r t i l l e r y  f i r e  and long  range  small 

arms f i r e .  As communications and f i r e  c o n t r o l  p r o c e d u r e s  and equipment 

improved, a r t i l l e r y  t ac t ics  were m o d i f i e d ,  b u t  t h e  pr imary m i s s i o n  remained 

the same f o r  t h e  l i g h t  f i e l d  guns: s u p p o r t  t h e  i n f a n t r y .  I n  t h i s  role, 

t h e  l i g h t  f i e l d  guns were always a s s o c i a t e d  w i t h  t h e  most a c t i v e  p a r t  of 

t h e  b a t  t le f i e I d .  

13ecaiise of t h e  importance of having t h e  b e s t  p o s s i b l e  weapon f o r  

the s u p p o r t  of the  i n f a n t r y ,  t h e  e v o l u t i o n  of t h e  modern l i g h t  f i e l d  gun 

was dynamic and r e f l e c t e d  t h e  complex p r o c e s s e s  u n d e r l y i n g  t h e  e v o l u t i o n  

of modern b a t t l e f i e l d  c a p a b i l i t i e s .  T h i s  same dynamic p r o c e s s  had a l s o  

occurred  i n  t h e  e v o l u t i o n  of t h e  e a r l y  l i g h t  gun when i t  was f i r s t  employed. 

L i g h t  f i e l d  guns o r i g i n a t e d  d u r i n g  t h e  f i f t e e n t h  c e n t u r y  when 

small cannon were mounted on wheeled c a r r i a g e s  t o  p r o v i d e  t ac t i ca l  m o b i l i t y .  

'I'hclse ear ly  guns were made of bronze ,  b r a s s  o r  cast  i r o n  and f i r e d  round 

stones o r  i r o n  p r o j e c t i l e s .  The maximum range  of t h e  e a r l y  guns w i t h  round 

shot was about  1 ,500 y a r d s  and t h e  maximum e f f e c t i v e  range  ( t h a t  range  

which gave any r e a s o n a b l e  a s s u r a n c e  of accuracy)  was about  500 y a r d s .  Be-  

c a u s e  t h e s e  guns were smooth bored ,  t h e y  could  a lso f ire  grape shot  and 

c a n n i s t e r  ( c o l l e c t i o n s  of s h o t  packed r e s p e c t i v e l y  i n t o  bags o r  t h i n  metal 
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L * O I I L ; I  i i i c b r s )  which  wcrc very  cf  f e c t i v e  a g a i n s t  p e r s o n n e l  o u t  t o  about  300 

y i i  rds .  .- -1 

The e a r l y  f i e l d  guns were used t o  p r o t e c t  i n f a n t r y  a g a i n s t  a t t a c k i n g  

c - a v a l r y  and i n f a n t r y  f o r m a t i o n s ,  and were r e l a g a t e d  t o  a lesser r o l e  than  

( * ; t v n l r y  or i n f a n t r y  i n  combat. Gustavus Adolphus changed t h a t  t a c t i c a l  

1)titlosophy i n  t h e  e a r l y  s e v e n t e e n t h  c e n t u r y .  U n t i l  t h a t  t i m e ,  fo rmat ions  

of  pikemen and musketeers  had dominated t h e  b a t t l e f i e l d .  Gustavus Adolphus 

developed a l i g h t  mobi le  f i e l d  gun which could  keep pace w i t h  h i s  i n f a n t r y  

a n d  was r e s p o n s i v e  t o  t h e  t a c t i c a l  s i t u a t i o n .  H e  used h i s  mobile f i e l d  

guns t o  a t t a c k  and b r e a k  up t h e  heavy i n f a n t r y  f o r m a t i o n s  w h i l e  h i s  c a v a l r y  

s imuLtancously a t t a c k e d  t h e  less mobile  enemy a r t i l l e r y .  When t h e  enemy 

form;it ions had been p r o p e r l y  demora l ized  and d i s o r g a n i z e d  by b e i n g  raked 

h y  round s h o t  and g r a p e  s h o t  a t  close r a n g e ,  t h e  i n f a n t r y  s u c c e s s f u l l y  

;I L L ;ic-kr?d. 3 

These t a c t i c s  were soon adopted  throughout  Europe by o t h e r  com- 

mander s .  F r e d e r i c k  t h e  Great, f o r  example, c a r r i e d  t h e  t a c t i c a l  u s e  of 

r ic2ld guns even f u r t h e r  t h a n  had Gustavus Adolphus by massing t h e  guns i n  

front: of  h i s  advancing i n f a n t r y  t o  create gaps  i n  enemy f o r m a t i o n s .  When 

a break i n  t h e  enemy l i n e s  was c r e a t e d  by t h e  a r t i l l e r y  f i r e ,  F r e d e r i c k  

expI .oi ted t h e  advantage  w i t h  a c a v a l r y  c h a r g e  fo l lowed by i n f a n t r y . 4  

*John M. P a t r i c k ,  A r t i l l e r y  and Warfare During t h e  T h i r t e e n t h  and 
F o u r t e e n t h  C e n t u r i e s ,  (Logan,Utah: Utah S t a t e  U n i v e r s i t y  P r e s s ,  1961) ,  
passim; see a l s o  Henry W. L. H i m e ,  The O r i g i n  of A r t i l l e r y ,  (London: 
Longmans, Green and Co., 1 9 1 5 ) ,  passim. The t e c h n i c a l  methods of manu- 
f a c t u r i n g  cannon i n  t h e  e a r l y  s i x t e e n t h  c e n t u r y  are d e s c r i b e d  i n  d e t a i l  i n  
Vanoccio B i r i n g u c c i o ,  The P i r o t e c h n i a  of Vanoccio B i r i n g u c c i o ,  Trans.  C y r i l  
S t a n l e y  Smith and Martha Gnudi, (New York: The American I n s t i t u t e  of Mining 
and M e t a l l u r g i c a l  Engineers ,  1943) .  

'Michael. R o b e r t s ,  The M i l i t a r y  Revolu t ion ,  ( B e l f a s t :  Majory Boyd, 
1.956), p a s s i m ;  see a l s o  Henry W. L. H i m e ,  S t r a y  M i l i t a r y  Papers, (London: 
Longmans, Green and Co., 1 8 9 7 ) ,  pp. 106-11. 

4 J a y  Luvaas,  (ed.  and t r a n s . ) ,  F r e d e r i c k  t h e  Great on t h e  A r t  of 
_--. War, -__  (New York: The F r e e  P r e s s ,  1966) ,  pp. 159-63 and 176-200. 
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Improvements cont inued  t o  be made i n  t h e  t a c t i c a l  use  of a r t i l l e r y .  

.Ic?nri 1 3 a p t i s t e  Gr ibeauval ,  f o r  example, reorganized  t h e  French a r t i l l e r y  

t o  make i t  more r e spons ive  t o  t h e  commander, and inco rpora t ed  t h e  use  of 

t h e  ho r se  wi th  l i g h t  f i e l d  guns i n  a c t i o n  t o  provide  speed and mob i l i t y .  

He a l s o  made some changes i n  t h e  des ign  of French guns, bu t  he  made no 

t echno log ica l  advances.  H i s  changes i n  des ign  emphasized l i g h t n e s s ,  mo- 

b i l i t y ,  and r ap id  respons ive  suppor t  on t h e  b a t t l e f i e l d O 5  Napoleon 

Bonaparte used Gr ibeauva l ' s  reforms and added h i s  own innova t ions  t o  make 

his f i e l d  a r t i l l e r y  t h e  most e f f e c t i v e  a r m  of h i s  army. H e  used t h e  advan- 

tnges of s p e e d  and m o b i l i t y  t o  a t t a c k  t h e  enemy a t  c l o s e  range wi th  f i e l d  

y,iins and e x p l o i t e d  t h e  success  of f i repower  wi th  c a v a l r y  and i n f a n t r y  

6 a t t n c k s .  

'I 'hroughout t h i s  300 yea r  p e r i o d ,  however, t h e  l i g h t  f i e l d  gun 

remained v i r t u a l l y  unchanged. The famous twelve pound f i e l d  gun, which 

was c a l l e d  t h e  "Napoleon" a f t e r  i t s  d e s i g n e r ,  Louis  Napoleon, and used by 

many European c o u n t r i e s  and t h e  United S t a t e s ,  i s  a t y p i c a l  example of t h e  

f i e l d  guns used throughout  t h i s  pe r iod .  The gun tube  w a s  made of e i t h e r  

8 brass o r  c a s t  i r o n ,  had a smooth bo re ,  and w a s  about 4.6 inches  i n  c a l i b e r .  

5David C.  Chandler ,  -I_-. The Campaigns of Napoleon, (New York: The 
MacMillian Co., 1966),  p .  138; see also H. C .  B e  Rogers,  A His to ry  of 
------ A r t i l l e r y ,  (Secaucus,  N J: The C i t a d e l  P r e s s ,  1975) ,  p .  58. 

6Chandler,  I b i d . ,  pp. 356-63; see a l s o  Theodore A .  Dodge, Napoleon, 
(New York: Houghton, M i f f l i n  and Co., 1904) ,  pp. 13-18. 

7F ie ld  Marshal Viscount Montgomery of Alamein, A H i s t o r y  of Warfare 

Diplomacy and War", The Renaissance,  
(New York: The World Pub l i sh ing  Co., 1968) ,  p.  227; see a l s o  J. R. Hale, 
" I n t e r n a t i o n a l  R e l a t i o n s  i n  t h e  West: 
1493-1520, Vol. I ,  The New Cambridge Modern Hi s to ry ,  G. R. P o t t e r ,  Ed. 
(Cambridge: The Un ive r s i ty  Press, 1971) ,  p .  278. 

8The c a l i b e r  of a gun i s  s t a t e d  e i t h e r  by t h e  measured d iameter  
of t h e  bo re ,  o r  by t h e  weight of t h e  p r o j e c t i l e .  
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'I'lie gun t u b e  was s i x  f e e t  l o n g ,  and when made of c a s t  i r o n ,  weighed about  

1,200 pounds. It w a s  mounted on a heavy, wrought-iron r e i n f o r c e d  wooden 

( x r r i a g e ,  about  s i .x  f e e t  wide.  The c a r r i a g e  had two la rge-d iameter ,  i r o n -  

r ~ I I I I I I C ~ ~ I  w l w c l  1 s wi t t t  wootlc?ri s p o k c s  . 'I"hc. c x i 1 T - t -  i:igcl W;IS stipport-tv-l t o  t Iw rttai- 

by n wooden t r a i l .  In  t h e  travel c o n f i g u r a t i o n ,  the t r a i l  was l iooked t o  

a limber p u l l e d  by h o r s e s .  

I n  a c t i o n  t h e  gun could  f i r e  s o l i d  s h o t  o r  e x p l o s i v e  s h e l l s  t o  a 

maximum range  of about  1,600 y a r d s ,  o r  c a n i s t e r  s h o t  t o  a maximum e f f e c t i v e  

range of about  400 y a r d s .  The gun was a muzzle l o a d e r ,  and i n  l o a d i n g ,  a 

charge of two pounds of gun powder was pushed from t h e  muzzle down t h e  b o r e  

t o  t h e  b r e e c h ,  fo l lowed by wadding, t h e n  t h e  p r o j e c t i l e  was loaded  and 

rammed, fol lowed by more wadding t o  h o l d  i t  i n  p l a c e .  The gun was aimed 

by open  s i g h t s  above t h e  gun t u b e .  E l e v a t i o n  was a d j u s t e d  by t u r n i n g  a 

hand-screw which r a i s e d  or lowered t h e  breech .  T r a v e r s e  was accomplished 

by manually shifting t he  t r a i l  l a t e r a l l y  w i t h  hand s p i k e s .  When t h e  gun 

f i r e d ,  i t  r o l l e d  back i n  r e c o i l  and had t o  be  pushed back i n t o  p o s i t i o n ,  

o r  " b a t t e r y " .  It  w a s  a l s o  n e c e s s a r y  t o  swab t h e  b o r e  w i t h  a w e t  sponge on 

t h e  rammer s t a f f  between rounds t o  e x t i n g u i s h  any s p a r k s  b e f o r e  l o a d i n g ,  

and t o  c l e a n  t h e  powder r e s i d u e  o u t  of t h e  b o r e .  I n  s p i t e  of all t h e  

; ic t . iv€ty r e q u i r e d  t o  service t h e  gun between rounds,  a w e l l  t r a i n e d  s e c t i o n  

9 o i  cannoneers could f i r e  about  two aimed s h o t s  p e r  minute .  

E a r l y  i n  t h e  n i n e t e e n t h  c e n t u r y ,  f i e l d  guns began t o  lose t h e i r  

dominance i n  t h e  o f f e n s i v e  r o l e  because  of improvements i n  small arms. 

R i f l i n g  and o t h e r  improvements i n  small arms began t o  i n c r e a s e  t h e  e f f e c t i v e  

9Curt Johnson,  A r t i l l e r y  (London: Octopus Books L i m i t e d ,  1975) , 
pp. 10-11; see a l s o  Harold L. P e t e r s o n ,  Round Shot  and Rammers ( H a r r i s b u r g ,  
PA: S t a c k p o l e  Books, 1969), p .  119. 
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r:ini;(’ o f  i n f a n t r y  f i r e  power beyond 200 yards ,  and when t h e  Minie b u l l e t  

W;IS introduccd i n  1848, the e f f e c t i v e  range of t h e  r i f l e d  musket w a s  in -  

csronscd t o  500 y a r d s .  With t h i s  increased  range i n  smal l  arms, cannoneers 

were s u b j e c t e d  t o  enemy f i r e  b e f o r e  they  could b r ing  t h e i r  guns i n t o  a c t i o n  

a t  e f f e c t i v e  a r t i l l e r y  range.  I n  o rde r  f o r  t h e  f i e l d  a r t i l l e r y  t o  main ta in  

a suppor t ing  r o l e  as a p a r t  of combined arms t ac t i c s ,  i t  was necessary t o  

i n c r e a s e  t h e  e f f e c t i v e  range of t h e  f i e l d  guns beyond small arms f i r e .  

These increased  ranges and o t h e r  v i t a l  materiel improvements were soon 

forthcoming wi th  t h e  phenomenal growth i n  ordnance technology i n  t h e  l a s t  

h; i l f  of the n ine teen th  century .  These improvements were mani fes t  i n  t he  

dc~vc-~l.opmc~nf of  t h e  f i r s t  modern l i g h t  f i e l d  gun, the French Model 1897 

quIc-k-f-irLng 75 m i l l i m e t e r  gun. 



CHAPTER I1 

THE FIRST MODERN LIGHT ARTILLERY SYSTEM: 

THE FRENCH 75 MILLIMETER PUTEAUX 

FIELD GUN, MODEL 1897 

The per iod  between t h e  Franco-Prussian War (1870) and t h e  h o s t i l -  

i t i e s  of World War I (1914) w a s  one which produced many changes i n  a r t i l l e r y  

weapons and ammunition. Due t o  advances i n  weapon technology, t h e  devel-  

oprnont o f  modern a r t i l . l c r y  was almost i n e v i t a b l e ;  i t  was only a ques t ion  

0 1 '  w h i c h  count ry  would s u c c e s s f u l l y  pi.cce toge the r  t h e  developments i n t o  

one system. France w a s  t h e  f i r s t  country t o  accomplish t h i s ,  and one of 

t h e  most important  reasons  f o r  t h i s  accomplishment was t h e  humi l i a t ing  

d e f e a t  she  s u f f e r e d  i n  t h e  Franco-Prussian War. 

During t h i s  w a r ,  t h e  French a r t i l l e r y  was hope le s s ly  ou tc l a s sed  by 

P russ i an  breech loading  r i f l e d  a r t i l l e r y ,  bu t  i t  s t i l l  gave a good account 

of i t s e l f  by t a c t i c a l  mob i l i t y .  

lesson about  t h e  l e t h a l i t y  of massed a r t i l l e r y  i n  t h e  b a t t l e  of Sedan 

( 1 .  S e p t e m b e r  1870),  i n  which t h e  P russ i ans  t rapped MacMahon's army i n  a 

v a l 1 . e ~  surrounded by h i l l s  o f f e r i n g  superb t ac t i ca l  advantage t o  t h e  

P russ i ans .  I n  o rde r  t o  maximize t h e  e f f e c t s  of a r t i l l e r y  f i r e ,  t h e  P russ i ans  

However, t h e  French l ea rned  an enduring 

massed t h e i r  a r t i l l e r y  on t h e  overlooking h i l l s  and began t o  f i r e  on t h e  

French army. Each t i m e  t h e  French t r i e d  t o  break out  of t h i s  entrapment,  

t h e i r  formations w e r e  t o r n  by d e v a s t a t i n g  a r t i l l e r y  f i r e .  Eventua l ly ,  t h e  

P russ i ans  had about  600 guns i n  a c t i o n .  The French had no choice  but  t o  

su r rende r  an army of over  100,000 men t o  t h e  Pruss ians . '  The devas t a t ing  

'Michael Howard, The Franco-Prussian --- War (London: Rupert Hart-Davis , 
1 9 6 2 ) ,  p p .  203-23; see a l s o  A .  Borbstaedt  and F. Dwyer, The Franco-German 
- War - -__ (London: Asher and Co., 1873),  pp. 578-652. 

7 
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e f f e c t  of massed a r t i l l e r y  f i r e  l e f t  a l a s t i n g  impression on t h e  French 

rri i 1 i t a r y  mind .  

At- I tic,  o r i d  o f  t . 1 1 ~  Franco-Prussian War, most o f  the French a r t i l l e r y  

I i ; i t l  bccn cilpt.urccl or conr . iscatcd as war r e p r i s a l s .  This was a blessing i n  

d i s g u i s e ,  f o r  i t  forced  t h e  French t o  manufacture new a r t i l l e r y ,  us ing  t h e  

l a t e s t  technology i n  metals and a r t i l l e r y  developments. Because of this, 

and an aggres s ive  rearmament 

l e a d e r s h i p  i n  a r t i l l e r y .  A t  t h i s  t i m e ,  France produced t h e  f i r s t  modern 

a r t i l l e r y  system, t h e  French 75 m i l l i m e t e r  qu ick - f i r ing  f i e l d  gun, Model 

1897. This  gun became t h e  model f o r  t h e  l i g h t  f i e l d  gun f o r  most western 

armies, inc lud ing  t h e  United States. But i t  w a s  France who f i r s t  brought 

program, by 1897 France w a s  i n  a p o s i t i o n  of 

tJw s i iyn i f i can t  developments i n  ordnance technology t o g e t h e r  t o  produce 

the modern light f i e l d  gun. 

PREREQUISITE TECHNOLOGICAL DEVELOPMENTS 

I n  cons ide r ing  t h e  development of t h e  modern l i g h t  f i e l d  gun, f i v e  

primary areas of p rogres s  must be  d iscussed:  

powder as p r o p e l l a n t s ,  t h e  p e r f e c t i o n  of breech loading  systems, r i f l i n g  

t h e  development of smokeless 

and improvement i n  cannon tubes ,  development of f i x e d  ammunition, and 

development of r e c o i l  systems. Although each of these t echno log ica l  

developments w i l l  be addressed i n d i v i d u a l l y ,  i t  i s  important  t o  recognize  

t h a t  they were a l l  concurren t ,  i n t e r r e l a t e d  and in te rdependent .  When 

combined i n t o  a complete weapon system, a dramat ic  new advance i n  a r t i l l e r y  

was accomplished. 

Development of Smokeless Powder P r o p e l l a n t s  

From i ts  ve ry  beginnings,  a r t i l l e r y  w a s  c h a r a c t e r i z e d  by no i se ,  

f l a s h  and smoke. O f  t h e s e  t h r e e ,  smoke i n h e r e n t l y  caused many problems 



l ’ t ~ t - s i s t  ( h i i t  sinokc. 0ft.e.n obscured t h e  b a t t l e f i e l d  rind t i i r g e t s  from t h e  gun- 

ners. Smoke also prevented  t h e  gunner from s e e i n g  t h e  e f f e c t s  of h i s  s h o t ,  

makin.g the adjus tment  of f i r e  d i f f i c u l t .  There were a t t e m p t s  i n  t h e  l a t e  

e i g h t e e n t h  c e n t u r y  t o  c o r r e c t  t h i s  problem by adding i n g r e d i e n t s  t o  t h e  

gunpowder, b u t  none were s u c c e s s f u l .  2 

N i n e t e e n t h  c e n t u r y  c h e m i s t r y ,  l i k e  contemporary d i s c i p l i n e s ,  began 

t o  expand w i t h  new d i s c o v e r i e s ,  one of which was t h e  n i t rogen-based  explo-  

s ives .  T h i s  development began when Braconnot of Nancy, France ,  d i s c o v e r e d  

i n  1832 t h a t  wood o r  p l a n t  f i b e r s  t r e a t e d  w i t h  n i t r i c  a c i d  produced r a p i d l y  

comhiistihle compounds. From t h a t  time through 1886, many u n s u c c e s s f u l  

a t t e m p t s  were made t o  adopt  n i t rogen-based  compounds t o  use  as a r t i l l e r y  

p r o p e l l a n t s ,  because  t h e s e  compounds were more powerfu l  t h a n  gunpowder and 

produced l i t t l e  smoke. Progress toward smokeless  powder cont inued  w i t h  

t h e  work of a French c h e m i s t ,  P a u l  Vie i l le ,  who developed t h e  f i r s t  depend- 

a b l e  n i t r o c e l l u l o s e  p r o p e l l a n t  f o r  m i l i t a r y  u s e .  I n  1886, h e  developed a 

manufac tur ing  method which made t h e  compound s t a b l e  and p r e d i c t a b l e  i n  t h e  

3 bitrning process. 

A l f r e d  Nobel soon c a p i t a l i z e d  on the p r o c e s s  developed by Vie i l le ,  

ilncl c a r r i e d  the p r o c e s s  even f u r t h e r  by adding  n i t r o g l y c e r i n e  t o  t h e  pro- 

d u c t ,  producing what i s  known as a double  based p r o p e l l a n t .  Nobel p a t e n t e d  

t h i s  compound i n  1888 as a smokeless  powder c a l l e d  “Bal l is t i te” .  By 1894, 

a lmost  e v e r y  European army was u s i n g  smokeless  powder i n  small arms and as 

a r t i l l e r y  p r o p e l l a n t s  . 4  The s i g n i f i c a n t  f a c t o r s  of smokeless  p r o p e l l a n t s  

-L_.------- 

*Oscar Guttman, The Manufacture  of E x p l o s i v e s ,  I (London: Whi t takcr  
and Co., 1895), pp. 17-18. 

31.bid., p .  2 2 .  

‘ Ibid. ,  pp. 22-23. 

I_- - 
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w e r e  tha t  they eliminated smoke, significant r e s i d u e ,  and more impor tan t ly ,  

1 I i ( 1  i r h ~ i r - n i n j ;  charac : tc r . i s t ics  allowed t h e  re-design of a r t i l l e r y  tiibes t o  

I I \ ~ I I ( ( ~  I I i ( ~ i i i  I i j ; l i L t l  t- y o t  ( : ; ~ p : ~ b l c  or grea te r  rill-lK:cs t tr i l l l  wi 1 1 1  gi i i ipowclcr .  

' L ' I I C ~  I)uriiitq; r a t e  O K  gtinpowdr?r (a l so  known a s  "b.Lar*k p o w d ~ ~ r ~ ~ )  is 

very r a p i d ,  ach iev ing  a peak p r e s s u r e  i n  t h e  gun bore  s h o r t l y  a f t e r  t he  

i n i t i a l  i n e r t i a  of t h e  p r o j e c t i l e  has  been overcome and i t  begins  t o  move 

down t h e  bore .  Because t h e  burning ra te  w a s  s o  f a s t  and accompanied by 

h igh  breech p r e s s u r e s ,  t h e r e  w a s  only a c e r t a i n  t i m e  t h a t  t h e  p r o j e c t i l e  

wou1.d be  a c c e l e r a t e d  by t h e  burning g a s e s ,  consequent ly ,  s h o r t ,  heavy- 

breeched gun tubes  were designed around t h e  burning c h a r a c t e r i s t i c s  of 

gunpowder. With t h e  advent of smokeless powders,  i t  was found t h a t  by 

forni-i.ng t h e  powder g ranu le s  i n t o  c e r t a i n  shapes ,  t h e  burning ra te  could be 

c o n t r o l l e d .  By s lowing t h e  burning r a t e  of t h e  powder, a r e l a t i v e l y  con- 

s i s t e n t  f o r c e  by t h e  p r o p e l l a n t  gases  e f f i c i e n t l y  a c c e l e r a t e d  t h e  p r o j e c t i l e  

through the cannon bore ,  r e s u l t i n g  i n  h ighe r  muzzle v e l o c i t i e s  and g r e a t e r  

ranges of t h e  p r o j e c t i l e .  The smokeless powders r equ i r ed  only about h a l f  

iis much volume as gunpowder i n  t h e  breech  t o  achieve  t h e  same b a l l i s t i c s ,  

consequent ly  t h e  breech  s i z e  w:&.i reduced i n  tubes  designed f o r  smokeless 

p o w d t ! r s .  The o v e r a l l  r e s u l t  w a s  a l i g h t e r ,  l onge r  tube which gave b e t t e r  

f i r i rig capabi l-Lties. 

. T k v c l ~ i m e n t  -.._ --- of Breech T,oading Systems 

5 

Although muzzle load ing  cannon were used almost e x c l u s i v e l y  from 

t h e  f i f t e e n t h  century  t o  t h e  mid-nineteenth cen tu ry ,  most a r t i l l e r y m e n  

5F. W .  Barker ,  "Modern Gunpowder and Cordi te"  , Minutes of Proceedings 
of t h e  Royal A r t i l l e r y  I n s t i t u t i o n ,  XX (Woolwich: The Royal A r t i l l e r y  
I n s t i . t u t i o n ,  1893) ,  pp. 269-91; see a l s o  Theodore C .  Ohart ,  Elements of 
Ammunition (New York: John Wiley and Sons, Inc . ,  1946) ,  pp. 21-29. 
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r c a l . i z e d  t h a t  safer  guns  w i t h  i n c r e a s e d  r a t e s  of f i r e  could be made i f  

1)rt.tcch loading were p e r f e c t e d ,  b u t  exper iments  c o n t i n u e d  t o  prove. t h a t  i t  

I I I  1.845, Ciiv;illi of I t a l y  developed ;i moderately s u c c e s s f u l  hrccch  

I.o;id i . i i g  gull. tlis s u c c e s s  w a s  soon fo l lowed by Wahrendorf f of Sweden,  who 

produced a breech  l o a d i n g  gun i n  1846.7 I n  1854, W i l l i a m  G .  Armstrong of 

England produced a gun which combined t h e  b e s t  f e a t u r e s  of t h e  C a v a l l i  gun 

and t h e  Wahrendorff gun. A f t e r  t e s t i n g  t h e  Armstrong gun, t h e  B r i t i s h  

army adopted  n i n e  pound and twelve pound v e r s i o n s  of t h i s  gun. 8 

A t  t h e  t i m e  t h a t  Annstrong w a s  p e r f e c t i n g  h i s  gun, Krupp I n d u s t r i e s  

or  (:c!rinany began developing  a breech  l o a d i n g  cannon. B a s i c a l l y ,  Krupp used 

;I  solid b l o c k  of s t e e l  which s l i d  h o r i z o n t a l l y  through a mor t i sed  h o l e  i n  

I l i t 1  1,rcrec.h or the tribe. As w i t h  t h e  Armstrong b r e e c h ,  the Krupp breech  had 

p r o b l m s  w i t h  rearward o h t u r a t i o n  s i n c e  t h e  breech  p a r t s  wore throuj:h use .  9 

As long as gun powder cont inued i n  use, small g a s  leakage a t  the breech d i d  

not p r e s e n t  g r e a t  problems. A small amount of l e a k a g e  could be t o l e r a t e d  

because of t h e  r e l a t i v e l y  low p r e s s u r e s  g e n e r a t e d  by gun powder and t h e  

1.nrj;e voliirne of powder r e q u i r e d  t o  move t h e  p r o j e c t i l e .  Breech o b t u r a t i o n  

h'l'tirrc was an inherent problem w i t h  muzzle l o a d i n g  weapons w i t h  
r ( b s j ) f h ( * t  10 s a f e t y .  I n  t h e  exc i tement  of b a t t l e ,  a second charge  could be 
1 o ; i c l c ~ t i  o n  t o p  of a p r e v i o u s l y  loaded ,  u n f i r e d  charge .  T h i s  w a s  c a l l e d  
'ltlouhl.ct charging" and t h e  gun u s u a l l y  blew up when f i r e d .  Breech l o a d i n g  
prevented "double charging".  

7James P.  K e l l y ,  F i e l d  A r t i l l e r y  Materiel (Columbia, MO: U n i v e r s i t y  
Co-opera t ive  S t o r e ,  U n i v e r s i t y  of M i s s o u r i ,  1920) ,  p .  21. 

8H. C .  B. Rogers,  A H i s t o r y  of A r t i l l e r y  (Secaucus,  N J :  The C i t a d e l  
P r e s s ,  1975) ,  p .  96; t h e  B r i t i s h  army c l a s s i f i e d  smaller a r t i l l e r y  by pro- 
j e c t i l e  weight  r a t h e r  t h a n  by d i a m e t e r  s i z e .  

'Ian Hogg and John B a t c h e l o r ,  A r t i l l e r y  (New York: C h a r l e s  S c r i b n e r ' s  
Sons,  1972) ,  p .  11; O b t u r a t i o n  i s  a term meaning t h e  e f f e c t i v e  s e a l i n g  of 
p r o p e l l a n t  g a s e s  w i t h i n  a n  a r t i l l e r y  t u b e  u n t i l  t h e  p r o j e c t i l e  leaves t h e  
bore.  



1 2  

w a s  c tspecin3. ly  impor tan t  w i t h  t h e  u s e  o f  smokeless p r o p e l l a n t s  because 

I 1lc.y ) ; t A i i ( b t - ; i t  c:tl l i i g l i c b r  p r e s s u r e s  o v e r  a longcr- pc"r iod t h a n  d i d  gunpowder, 

and r c q u i r c d  o n l y  h a l f  as much chamber volume t o  g i v e  t h e  same v e l o c i t y  t o  

the p r o j e c t i l e .  The l e a k a g e  of p r o p e l l a n t  g a s e s  a l s o  eroded t h e  metal 

arouiid t h e  l e a k ,  making i t  p r o g r e s s i v e l y  l a r g e r .  The l o s s  of p r e s s u r e  from 

t h e  leak caused u n a c c e p t a b l e  range  d e v i a t i o n .  T h i s  leakage ,  l o s s  of p r e s -  

s u r e ,  and e r o s i o n  of metal w a s  a s i g n i f i c a n t  o b s t a c l e  t o  t h e  p e r f e c t i o n  of 

breech  l o a d i n g  a r t i l l e r y .  

One s o l u t i o n  t o  t h e  problems of breech  l o a d i n g  was found t o  b e  t h e  

I I S P  o i  c a r t r i d g e  cases f o r  t h e  p r o p e l l a n t .  Krupp I n d u s t r i e s  began t o  use 

1)r;iss c~- i r t r idge-encased  p r o p e l l a n t s  i n  t h e i r  guns . The c a r t r i d g e  c a n i s t e r  

t * o t i t ; i . i  n e d  the precirss ion pr imer  t o  i g n i t e  t h e  p r o p e l l a n t .  Upon f i r i n g ,  

t ti(> propc?l l n n t  g a s e s  expanded t h e  b r a s s  c a r t r i d g e  a g a i n s t  t h e  w a l l  of t h e  

t.rihc! and breech  and made a g a s - t i g h t  sea1.l' 

The French approached t h e  breech  l o a d i n g  problem w i t h  a s y s t e m  

d i f f e r e n t  t h a n  t h e  s l i d i n g  breech  used by Krupp. The French breech  b lock  

used t h e  p r i n c i p l e  of a screw-plug t o  s ea l  t h e  b r e e c h ,  c a l l e d  an i n t e r r u p t e d ,  

slotted screw breech .  I n  essc':(-e, t h e  breech  b lock  was a screw w i t h  t h r e a d s  

(1111 ;iw;iy i n  s1ot:s c.orrcsponding t o  t h r e a d s  w i t h i n  t h e  b r e e c h .  The block 

W;IC; m o i 1 1 1 1  o d  o n  a 1 1  inge so t h a t  i t  c.ou1d be  swuni; open o r  c l o s e d ,  and when 

closecl a n d  ro t a t ed  one-quar te r  of a t u r n ,  engaged t h e  t h r e a d s  of t h e  breech ,  

a n d  s e a l e d  t h e  breech  w i t h  g r e a t  s t r e n g t h . l l  T h i s  system was des igned  t o  

u s e  e i t h e r  cloth-bagged powder o r  t h e  c a r t r i d g e  case. When bagged powder 

w a s  u s e d ,  a n  o b t u r a t o r  system w i t h  expandable  pads o r  r i .ngs  w a s  used w i t h  

t h e  b r e e c h  b l o c k .  By 1885, most European c o u n t r i e s  had developed b r e e c h  

.- ---__1_---- 

l Q I b i d .  

1 1 A .  R .  Dyer, Handbook f o r  _- L i g h t  A r t i l l e r y  (New York: John Wiley 
and Sons, 1896) ,  pp. 72-88. 



1 3  

1-oadi.iig a r t i . l l . e r y  by u s i n g  v a r i a t i o n s  of e i t h e r  t h e  s l i d i n g  breech  o r  t h e  

s l . o ~ t  t -4  scrcw b r e e c h .  Both  t y p e s  are  used on c u r r e n t  a r t i l l e r y .  

p :ovements  i n  Cannon Tubes .l'm ____.-_-----.--- 

There  were two major  improvements i n  cannon t u b e s  which were nec- 

e s sa ry  f o r  t h e  development of modern a r t i l l e r y :  t h e  use  of r i f l i n g ,  and 

t h e  stress re inforcement  of s teel  t u b e s  f o r  s t r e n g t h  and l i g h t n e s s .  

R i f l i n g .  The o r i g i n  of t h e  i d e a  of r i f l i n g  i s  unknown b u t  t h e r e  

arc r e c o r d s  of r i f l i n g  be ing  used i n  small arms i n  S w i t z e r l a n d  i n  t h e  

s e v e n t e e n t h  century. '* 

jcc:tiIe, b e t t e r  a c c u r a c y  was achieved .  Even w i t h  t h i s  knowledge, r i f l i n g  

i n  i - i r t i l l e r y  was n o t  a t tempted  u n t i l  t h e  middle  of t h e  n i n e t e e n t h  c e n t u r y  

because of t h e  mechanical  d i f f i c u l t i e s  involved .  T h e r e f o r e ,  as long  as 

It w a s  known t h a t  when s p i n  was imparted t o  a pro- 

a r t i l l e r y  remained smooth b o r e ,  t h e  only  p r o j e c t i l e  t h a t  could be  used was 

s p h e r i c a l  i n  shape .  S p h e r i c a l  p r o j e c t i l e s ,  o r  round s h o t ,  were i n a c c u r a t e  

and b a l l i s t i c a l l y  i n e f f i c i e n t .  A t o l e r a n c e  between t h e  p r o j e c t i l e  d iameter  

a n d  t h e  tube  bore  w a s  r e q u i r e d  t o  f a c i l i t a t e  l o a d i n g  from t h e  muzzle.  T h i s  

t o l e r a n c e ,  o r  "windage", a l lowed c o n s i d e r a b l e  g a s  leakage  i n  f i r i n g ,  reducing  

t-hc v e l o c i t y  and t h e  r a n g e  of t h e  p r o j e c t i l e .  T h i s  t o l e r a n c e  a l s o  caused 

riiicqtial c o n t a c t  between t h e  p r o j e c t i l e  and t h e  b o r e  d u r i n g  f i r i n g ,  and o f t e n  

irnpartcxl i n c o n s i s t e n t  s p i n n i n g  t o  t h e  p r o j e c t i l e  which made i t  i n a c c u r a t e .  13 

T,oss of range also occurred  because  a i r  r e s i s t a n c e  on t h e  round s h o t  was 

g r e a t e r  t h a n  t h a t  of an e l o n g a t e d  p r o j e c t i l e  of t h e  same w e i g h t ,  b u t  smaller 

i n  d i a m e t e r .  

"Carl P .  R u s s e l l ,  Guns on t h e  E a r l y  F r o n t i e r s  (New York: Bonanza 
Hooks, 1957), p .  101. 

I 3 C .  H.  Owen, -- Modern A r t i l l e r y  (London: John Murray, 1873), pp. 
8-9. 
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t l i t . s c :  aclvmLap,cs, however, the C a v a l l i  ):un was s t i l l  d e f  icieiit in one aspect 

of r i f l i n g :  i t  d i d  not  provide  o b t u r a t i o n  around t h e  p r o j e c t i l e .  

Wahrendorff, of Sweden, a l s o  used r i f l i n g  i n  h i s  breech  loading  

gun ,  bu t  he r e f i n e d  t h e  p rocess  t o  provide  o b t u r a t i o n  around t h e  p r o j e c t i l e  

which inc reased  t h e  e f f i c i e n c y  of t h e  p r o p e l l a n t .  The r i f l i n g  t h a t  

Wahrendorff used i n  h i s  gun c o n s i s t e d  of a series of f i n e  grooves s p i r a l i n g  

through t h e  bore .  The p r o j e c t i l e  w a s  coa ted  wi th  a t h i n  l a y e r  of l e a d ,  

w l i i c l i  engaged t h e  r i f l i n g ,  imparted s p i n  t o  t h e  p r o j e c t i l e ,  and sea l ed  t h e  

+:;isc~s beh ind  t h e  p r o j e c t i l e .  The gun w a s  no t  s u c c e s s f u l  because t h e  lead 

tended  t o  accumulate i n  t h e  tube .  15 

Other inventors t r i e d  t o  p e r f e c t  r i f l i n g  i n  a r t i l l e r y .  I n  England, 

Joseph Whitworth produced a gun i n  1855 which had a hexagonal bore  wi th  a 

s p i r a l  t w i s t  t o  impart  s p i n  t o  a corresponding hexagonal p r o j e c t i l e .  It 

was moderately s u c c e s s f u l  bu t  was d i f f i c u l t  t o  produce because of t h e  

I i i ; 1 ( : I I . i n  i nj; process  o f  making t h e  hexagonal bo re .  l6 

I r i  18.55, 1 . 1 1 ~  IJnitcd S t i i t c s  Army experiniented w i t h  r i f l e d  a r t i l l e r y  

i n  1 . 1 1 ~  P c m n  of a grooved gun. The experiments  i n d i c a t e d  p o t e n t i a l  f o r  

14Frank E.  Cornparato, Age of Great Guns (Harr i sburg ,  PA: The 
Stackpole  Co., 1965) ,  p .  18. 

I 6 E .  W .  Lloyd and A .  G .  Hadcock, A r t i l l e r y :  I ts  Progres s  and 
. Present -----.-- P o s i t i o n  (Portsmouth: J.  G r i f f i n  and Co., 1893), pp. 35-36. 
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cJxpcbriments and make recommendations. The board recommended t h a t  a t  l eas t  

l i n l f  of the guns i n  t h e  i n v e n t o r y  be r i f l e d  t o  e n a b l e  t h e  f i r i n g  of a 

li(a;iv i o r ,  c.1 o i i j ; a t c ~ l  pro-j e c t  Ic.. 'I'he pro-jcct  proved t o bc\ ii  f a i l u r e  bec*nuse 

I l tc l  n e w  prcl-jecti w a s  hcnvicr tlinn thc round shot a n d  tlie incrcnscd strain 

af f i r i n g  r ipped  o u t  t h e  r i f l i n g  and r u i n e d  a number of guns.  The s o f t  

b r o n z e  used i n  t h e s e  p a r t i c u l a r  guns would n o t  a d a p t  t o  r i f l i n g . 1 7  

t h e  advent  of t h e  C iv i l  War, l i g h t  r i f l e d  a r t i l l e r y  ga ined  importance.  A 

wrought i r o n  r i f l e d  gun w a s  developed by t h e  Ordnance Department and was 

With 

known as t h e  3-inch Ordnance r i f l e .  Another r i f l e d  gun d e s i g n  which became 

popular  was t h e  P a r r o t  r i f l e d  gun. The P a r r o t  d e s i g n  used a wrought i r o n  

l); i i~(I slirtink o v e r  tlie breech  of H c a s t  i r o n  gun t o  r e i n f o r c e  i t  a t  t h e  p o i n t  

w l i c r ( !  t11c p r o p e l l a n t  gas p r e s s u r e  was g r e a t e s t .  Both t h e  Ordnance r i f l e  

i - ~ i i c l  t l i c?  Parro t  r i f l e  were a c c u r a t e  at  long range  and could  engage t a r g e t s  

i is f a r  a s  2,000 y a r d s ,  which made them e f f e c t i v e  c o u n t e r b a t t e r y  weapons. 

I n  England, t h e  s u c c e s s f u l  Armstrong breech  l o a d i n g  gun a l s o  i n -  

18 

c o r p o r a t e d  r i f l i n g  and o t h e r  improvements i n t o  t h e  d e s i g n .  The r i f l i n g  

w a s  t h e  polygroove t y p e  whirt- had a l a r g e  number of s h a l l o w  grooves around 

t h e  b o r e ,  as i n  modern a r t i l l e r y .  The p r o j e c t i l e  w a s  i r o n  and c o a t e d  w i t h  

l e a d  t o  engage t h e  r i f l i n g  f o r  s p i n  and t o  p r o v i d e  o b t ~ r a t i o n . ' ~  However, 

even i n  t h i s  t y p e  of r i f l i n g ,  t h e  l e a d  s t i l l  tended  t o  accumulate  i n  t h e  

b o r e ,  which r e q u i r e d  f r e q u e n t  c l e a n i n g .  Exper imenta t ion  i n  r i f l i n g  cont inued  

' - / W i l l i a m  E .  Ri rkhimer ,  H i s t o r i c a l  Ske tches  of t h e  A r t i l l e r y ,  United - 
Sta tes  -..- .--I---_- A r r y  .- (Washington: Thomas M c G i l l  and Co., 1 8 8 q ,  pp. 284-86. 

18Tbid.; see a l s o  Harold L .  P e t e r s o n ,  Round Shot and Rammers 
( H a r r i s b u r g ,  PA: S t a c k p o l e  Books, 1 9 6 9 ) ,  pp.  92-95. 

19Lloyd and Hadcock, Op. c i t . ,  -- pp. 36-39. 
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for two inore decades before il s a t i s f x t o r y  s o l u t i o n  t o  the o b t u r a t i o n  

problem was found. Xt was found t h a t  if a s o f t  copper band were s u b s t i -  

I i r t c l r i  l o r  t h a  l ~ a d  jnckcbt. o n  tlie p r o j e c t i l e ,  thc  copper would not accii- 

1 1 1 1 1  I ;II ( 1  I II I IIP r i r I 111): ;IS t I I C  l t v d  (1 Id, nntl w p p c ' r -  p 1 * 0 v i . ~ I ~ ~ d  t'sw 1 1 m t  

obt \ ~ r i l t i o n . 2 0  

t h a t  i t  had a s u c c e s s f u l  breech loading  system, i t  used  r i f l i n g  and an 

o b t u r a t i n g  p r o j e c t i l e ,  and w a s  unique i n  another  a spec t :  i t  was t h e  f i r s t  

gun t o  be made wi th  a r e i n f o r c e d  s t ee l  tube .  This  w a s  a s i g n i f i c a n t  i m -  

provement i n  gun t u b e  des ign .  

'1'Iic Armstrong gun was t h e  most advanced gun of i t s  time i n  

Stress Reinforcement i n  Cannon Tubes. The Armstrong gun made t h e  

f i r s t  p r a c t i c a l  use  of steel  i n  a gun tube .  The s teel  tube was not  s t r o n g  

t ~ i i o t i j ; I ~  t o  witl istand t h e  p r e s s u r e s  of t h e  p rope l l an t  and r equ i r ed  r e in fo rce -  

m c w L . .  'I 'hLs re lnforcement  cons i s t ed  of a b u i l t  up process  i n  which an o u t e r  

jnc-kclt of wrought i r o n  w a s  hea ted  and cooled around the s t ee l  tube t o  make 

i k  s ~ r o n l ; e r . * ~  

developed by Thomas J .  Rodman, of t h e  United States ,  b u t  used component 

T h i s  b u i l t  up process  followed t h e  stress r e i n f o r c i n g  theory  

parts over a s t e e l  tube i n s t e a d  of t he  cas t ing-cool ing  technique.  

One of t h e  earliest  bclccessful a t t empt s  a t  improving gun tubes  was 

nccomplished by Rodman i n  1845. H e  developed t h e  theory  t h a t  w h i l e  c a s t i n g  

iln i r o n  gun, i€ t h e  tube were cooled from t h e  i n s i d e ,  o r  t h e  bore ,  the con- 

I:rc?ction stresses of cool ing  would make t h e  gun s t r o n g e r .  I n  p r a c t i c e ,  

his theory w a s  proven. Eventua l ly  a twenty inch  smooth bore gun w a s  made 

. -.- -.---_-.--_I---.-- 

2"T.bid., -_.I-- pp.  44-45. 

211bid., pp.  36-39. 
~ ..---.- 
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0 1 .  the grin. The Kodman p r o c e s s  p l a c e d  t h e  United S t a t e s  i n  a p o s i t i o n  of 

Lcmporary l e a d e r s h i p  i n  a r t i l l e r y  technology u n t i l  t h e  s t e e l  t u b e  came 

Another method of r e i n f o r c i n g  a r t i l l e r y  t u b e s  was t h e  wire wound 

p r o c e s s  which w a s  developed a f t e r  Armstrong used t h e  b u i l t  up p r o c e s s  on 

h i s  guns.  I n  t h e  wire wound p r o c e s s ,  a s tee l  gun t u b e  was prepared  by 

anchor ing  one end of a f l a t ,  h i g h  t e n s i l e - s t r e n g t h  r i b b o n  of s t ee l  t o  t h e  

gun t u b e ,  and t h e  s t ee l  w i r e  was s l o w l y  and uni formly  wound on t h e  gun tube  

tinder c o n s t a n t  heavy t e n s i o n .  As t h e  winding c o n t i n u e d ,  t h e  compression 

0 1 1  t - h c  1:un tube  induced by t h e  c o n s t a n t  t e n s i o n  of t h e  wire had t h e  same 

(*l.l-(:(*t ;1s the stresses i.ndi1cc.d by the c o o l i n g  of a heated j a c k e t  f o r c e d  o n  

L I I P  g u n  trihe i n  t h e  b u i l t  up p r o c e s s ,  o r  t h e  i n t e r n a l  cool ing  of c a s t  iron 

guns by Rodman. 

guns.  When t h e  winding procedure  was complete, a steel  jacket was h e a t -  

shrunk o v e r  t h e  windings t o  p r o t e c t  them. 

T h e  w i r e  wound p r o c e s s  o f t e n  used miles of wire on l a r g e r  

23 

O f  t h e  t h r e e  processes used t o  s t r e n g t h e n  a r t i l l e r y  t u b e s ,  t h e  

hrli1.t lip p r o c e s s  came i n t o  g e n c i a l  u s e  i n  t h e  United S t a t e s  and t h e  con- 

t iiicbnt o f  Il:iirope, w h i l e  the H r i t i s h  seemed t o  p r e f e r  t h e  w i r e  wound p r o c e s s .  

' I ' l i ( :  I<odman p r o c e s s  of i n t e r n a l l y  cool. ing cast i ron guns became o b s o l e t e  

wi th  the use of r e i n f o r c e d  s t ee l  t u b e s .  The b u i l t  up p r o c e s s  o f f e r e d  t h e  

advantages of s i m p l i c i t y  and added l o n g i t u d i n a l  s t r e n g t h  a s  well as c i r -  

c u m f e r e n t i a l  s t r e n g t h  t o  t h e  gun t u b e ,  and was l a t e r  used i n  a lmost  a l l  

22Birkhirner,  Op. c i t . ,  pp. 283-87; see also P e t e r s o n ,  Op. c i t . ,  
p p .  101-04. 

23Lloyd and Hadcock, Op. c i t . ,  pp.  76-77; f o r  d e t a i l e d  s t u d y  of 
wire wound p r o c e s s e s ,  see Golden L'H. Ruggles ,  Stresses i n  Wire-Wrapped 
Guns and i n  -- Gun C a r r i a g e s  (New York: John Wiley and Sons, I n c . ,  1916) .  



Ikve  l p m e n t  of Fixed Ammunit i o n  .---. _I_-..- 

I n  1525, t h e  French began t o  make gun powder by a p r o c e s s  c a l l e d  

l ' corn ingl l ,  i n  which t h e  powder i s  produced i n  a s t a b l e ,  g r a n u l a t e d  form. 

T h i s  p r o c e s s  made p o s s i b l e  t h e  packaging of pre-measured powder c h a r g e s  

i n t o  bags  which made l o a d i n g  a cannon f a s t e r  and easier.  Gustavus Adolphus 

is c r e d i t e d  w i t h  t h e  f i r s t  combinat ion of gun powder and p r o j e c t i l e  i n t o  

O I I P  i r n i L .  The powder w a s  p l a c e d  i n  a f l a n n e l  bag,  and t h e  p r o j e c t i l e  w a s  

t I c c . l  t o  tlie t o p  of t h e  bag. The f i x e d  c h a r g e s  were t r a n s p o r t e d  i n  weather-  

proof wooden boxes.  25 

The use  of bagged powder c h a r g e s  cont inued  through t h e  n i n e t e e n t h  

26 c e n t u r y  and i s  c u r r e n t l y  used today  i n  s e p a r a t e  l o a d i n g  modern a r t i l l e r y .  

24Current  f i e l d  a r t i l l e r y  t u b e s  are s t r e n g t h e n e d  by a p r o c e s s  
c:;illcd a u t o - f r e t t a g e  which came i n t o  u s e  i n  t h e  United S t a t e s  s h o r t l y  a f t e r  
Wor ld  War I ,  and w i l l  be d i s c u s s e d  l a t e r .  

"'Art i 1 l(Bry ; imrnuni t~on I s  r 1 ; i s s i f i e d  by t l i c ~  loading  c o n f i g u r n l i o n  
0 1  I I I ( ~  ( - o i i i p o i i c b t i t - s .  S e p a r a t e  l o a d i n g  nmmunit i o n  is loaded by f i r s t  ranlining 
I l i t \  1 ) i * o . j c b ( 9 t  f l e  i n t o  t h e  b r e e c h ,  t h e n  the p r o p e l l a n t  charge  is  loaded behind 
i t .  Ncaxt, t h e  b r e e c h  i s  c l o s e d  and a p e r c u s s i o n  pr imer  is i n s e r t e d  i n t o  
t l ~ b  f i r i n g  mechanism i n  t h e  b r e e c h ,  which completes  t h e  l o a d i n g  of t h e  
we;ipon. 
classes of a r t i l l e r y .  Semi-fixed ammunition i s  t h a t  class which u t i l i z e s  
a metallic c a r t r i d g e  case c o n t a i n i n g  a v a r i a b l e  c h a r g e  of p r o p e l l a n t  i n -  
crements  and h a s  t h e  p e r c u s s i o n  pr imer  f i x e d  t o  t h e  c a r t r i d g e  b a s e .  The 
p r o . j e c t i l e  f i t s  l o o s e l y  i n t o  t h e  c a r t r i d g e  and can be  removed t o  a d j u s t  
t h e  p r o p e l l a n t  c h a r g e .  
i n  one s i m p l e  o p e r a t i o n .  
p r i m a r i l y  h o w i t z e r s .  Fixed ammunition u s e s  a c a r t r i d g e  as i n  t h e  semi- 
f ixed class, b u t  t h e  p r o p e l l a n t  i s  n o t  a d j u s t a b l e  and t h e  p r o j e c t i l e  i s  
f i x e d  r i g i d l y  t o  t h e  c a r t r i d g e .  It is  a l s o  loaded  i n  one o p e r a t i o n  and i s  
used i n  q u i c k  f i r i n g  guns where f a s t  l o a d i n g  i s  r e q u i r e d .  

T h i s  t y p e  of ammunition i s  g e n e r a l l y  used i n  medium and l a r g e r  

Semi-fixed ammunition i s  u s u a l l y  loaded  as  one u n i t  
Semi-fixed ammunition i s  used i n  l i g h t  a r t i l l e r y ,  
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T h e  subdiv id ing  of t h e  powder charge  came i n t o  g e n e r a l  use  wi th  t h e  r i f l e d  

muzzle loading  guns used by t h e  B r i t i s h  u n t i l  about 1885. Subdividing t h e  

charges f o r  l a r g e  guns f a c i l i t a t e d  loading  as w e l l  as provid ing  a means t o  

27 vary ranges.  

I3y 1860, small arms ammunition had progressed  t o  t h e  use  of m e t a l l i c  

c a r t r i d g e s  which inco rpora t ed  t h e  pe rcuss ion  pr imer ,  gunpowder and pro- 

. j e c t i l e  i n t o  one u n i t .  The metall ic c a r t r i d g e  g r e a t l y  inc reased  t h e  rate 

of f i r e  f o r  small arms by reducing  the  loading  o p e r a t i o n  t o  one s imple s t e p .  

1Zrt:illerymen began t o  cons ide r  t h e  use  of this p r i n c i p l e  f o r  a r t i l l e r y .  By 

1870, t h e  French were us ing  f a i r l y  l a r g e  metall ic c a r t r i d g e s  i n  t h e  Montigny 

m i  t r a i l l e u s e ,  a mul t i -ba r re l ed  machinegun. 28 

o b t u r a t i o n  problems i n  t h e  Krupp breech  load ing  guns, Krupp adopted t h e  

m e t a l l i c  c a r t r i d g e  case t o  seal t h e  breech.  The next  l o g i c a l  p rogress ion  

When smokeless powders caused 

w a s  t o  combine t h e  c a r t r i d g e  case and p r o j e c t i l e  i n t o  a f i x e d  u n i t  t o  s i m -  

p l i f y  loading  o p e r a t i o n s .  The French accomplished t h i s  when they  developed 

t h e  f i rs t  quick  f i r i n g  gun i n  1897. 

Newton's t h i r d  law of motion s ta tes  t h a t  f o r  every a c t i o n ,  t h e r e  

I s  a n  e q u a l  and oppos i t e  r e a c t i o n .  Reco i l  i n  a r t i l l e r y  is caused by t h e  

r e a c t i o n  of t h e  mass of t h e  p r o j e c t i l e  and p r o p e l l a n t  gases  as  they  l eave  

t h e  cannon bore  a t  a g iven  v e l o c i t y .  Reco i l  has  been a problem t o  cannoneers  

s i n c e  cannon were f i r s t  mounted on c a r r i a g e s .  Reco i l  of t h e  weapon wi th  

27Lloyd and Hadcock, Op. c i t . ,  pp. 213-15. 

28Howard, Op. c i t . ,  p. 36. 
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~ n c h  round r e q u i r e d  t h e  cannoneers  t o  re-emplace the cannon and "relay", 

or r e - s i g h t  i t  on t h e  t a r g e t ,  a t i m e  consuming p r o c e s s  and a s o u r c e  of 

crrors.  I n  t h e  n i n e t e e n t h  c e n t u r y ,  s o l v i n g  t h e  problems of r e c o i l  d i d  

not progress as rapidly as  o t h e r  t e c h n o l o g i c a l  advances.  U n t i l  l a t e  in 

the n i n e t e e n t h  c e n t u r y ,  a l l  f i e l d  a r t i l l e r y  cannon were a l lowed t o  r o l l  

back i n  r e c o i l ,  u s u a l l y  f o r  a d i s t a n c e  from twelve t o  e i g h t e e n  f e e t ,  t h e n  

the cannoneers  had t o  push t h e  cannon forward a g a i n  t o  b e  r e l a i d .  Any 

a t t e m p t  t o  b l o c k  t h e  c a r r i a g e  from r e c o i l i n g  r e s u l t e d  i n  wrecked c a r r i a g e s  

bccause t h e  c a r r i a g e  t h e n  absorbed t h e  f u l l  f o r c e  of r e c o i l .  Large p l a t -  

form guns ,  such  as f o r t r e s s  and n a v a l  armament had been developed w i t h  

various d e v i c e s  which absorbed  r e c o i l .  The most s u c c e s s f u l  of t h e s e  r e c o i l  

systems employed h y d r a u l i c s ,  where t h e  f o r c e  of r e c o i l  was d i r e c t e d  a g a i n s t  

n f l u i d  and absorbed by movement of t h e  f l u i d .  These r e c o i l  systems were 

massive,  b u t  w i t h  permanent mountings,  weight  and size was n o t  a l i m i t i n g  

f a c t o r .  T h i s  w a s  n o t  t h e  case w i t h  t h e  f i e l d  a r t i l l e r y  c a r r i a g e  which was 

l i m i t e d  by weight  and s i z e .  E a r l y  a t t e m p t s  were made t o  check r e c o i l  i n  

f i e l d  a r t i l l e r y  cannon by a t t a c h i n g  c a b l e s  t o  t h e  c a r r i a g e  wheels  and t h e n  

t o  a n  arrangement  of s p r i n g s  atLached t o  t h e  t r a i l  s o  t h a t  when t h e  wheels  

r o l l e d  back i n  r e c o i l ,  t h e  s p r i n g s  were compressed. A t  t h e  end of r e c o i l ,  

t h c  sp r ings  moved t h e  cannon forward.  T h i s  w a s  a clumsy arrangement which 

d i d  n o t  l a s t . 2 9  

I n  1873, Krupp began developing  a combinat ion of s p r i n g s  and hy- 

d r a u l i c  c y l i n d e r s  t o  a b s o r b  r e c o i l .  I n s t e a d  of mounting t h e  cannon d i r e c t l y  

on t h e  c a r r i a g e ,  a s l i d i n g  c r a d l e  w a s  used t o  allow t h e  cannon t o  move 

--- 
ZgRogers, Op. c i t . ,  p .  119.  
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rearward. 

rod. The r e c o i l  rod was a t tached  t o  a p i s ton  with o r i f i c e s  so arranged 

t h a t  when t h e  cannon moved i n  r e c o i l ,  t h e  p i s t o n  was pul led  through o i l  

in the cy l inde r ,  forc ing  o i l  through t h e  o r i f i c e s ,  and thus absorbed the  

recoil. The ac t ion  a l s o  compressed t h e  spr ings  of t h e  system so t h a t  when 

r e c o i l  motion had stopped, t h e  fo rce  of t h e  sp r ings  returned t h e  gun t o  

It was coupled t o  t h e  hydraul ic  cy l inder  and sp r ing  by a r e c o i l  

the f i r i n g  pos i t i on  ( a l s o  c a l l e d  the  " in  ba t te ry"  pos i t i on ) .  The system 

was c a l l e d  a s h o r t  r e c o i l  system because movement was l imi t ed  t o  about 

e ighteen inches.  30 This  system, although somewhat successfu l ,  still  allowed 

the  cannon t o  move out of l a y ,  but  t h i s  movement was minor compared t o  can- 

non without r e c o i l  systems. The French and B r i t i s h  were experimenting with 

combinations of sp r ings  and bu f fe r s  wi th  moderate success  at t h i s  time. 31 

The major problem which prevented t h e  development of successfu l  hydraul ic  

r e c o i l  systems on f i e l d  a r t i l l e r y  was t h a t  technology was not s u f f i c i e n t l y  

advanced t o  per fec t  a r e l i a b l e  high pressure  seal requi red  for t h e  rods 

and cy l inders .  By 1890, most European weapon manufacturers were t ry ing  t o  

pe r fec t .  a hydraul ic  r e c o i l  system f o r  f i e l d  a r t i l l e r y .  The French succeeded 

i n  t h i s  p ro jec t  i n  1897 with a long r e c o i l  system f o r  t h e i r  new 75 millimeter 

30The e a r l y  sho r t  r e c o i l  systems were not  a s  e f f i c i e n t  as t he  long 
The s h o r t  r e c o i l  systems placed more r e c o i l  systems developed a f t e r  1897. 

fo rce  of r e c o i l  on t h e  c a r r i a g e  by s topping t h e  movement of r e c o i l  i n  a 
short d i s t ance .  
t o  be absorbed by the  r e c o i l  o i l  over a longer d is tance  and time, making 
the  c a r r i a g e  more s t a b l e  during recoi l  and r e t u r n  t o  ba t t e ry .  
with an automobile may be used f o r  comparison, i n  t h a t  much more braking 
f0rc.e is required t o  s top  t h e  automobile i n  a shor t  d i s t ance  than a longer 
distance at a given ve loc i ty .  

The long r e c o i l  systems allowed more of t h e  r e c o i l  fo rce  

An analogy 

31~omparat0,  op. c i t  . , pp. 34-35.  
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1. ight  f i e l d  gun. They c o n s i d e r e d  t h e  d e s i g n  of t h i s  reco i l  system a defense  

swrot for over twenty years.32 T h i s  s e c r e t  will be d i s c u s s e d  i.n Chapter  4 .  

JIISVELOPMEN'I' OF THE FRENCH 75 M IILLZME'L'EK CUN 

Two t a c t i c i a n s  c o r r e c t l y  p r e d i c t e d  t h e  development of a l i g h t ,  

q u i c k - f i r i n g  f i e l d  gun. I n  1891, Genera l  Wille of Germany i n  a book en- 

t i t  l e d ,  "The F i e l d  Gun of t h e  Future" ,  p r e d i c t e d  r e v o l u t i o n a r y  changes i n  

a r t i l l e r y ,  t o  i n c l u d e  q u i c k - f i r i n g  guns,  r e c o i l  mechanisms, and improve- 

ments i n  a m m ~ n i t i o n . ~ ~  I n  1892, Colonel  L a n g l o i s  of France p u b l i s h e d  a 

book  w i t h  a similar prophesy.34 I n  h i s  book, "Fie ld  A r t i l l e r y  i n  Combination 

Wl I I 1  Ot  ttvr A r m s " ,  1,nnj;lois used t h e  term " r a f a l e "  ( s q u a l l )  f o r  a sudden, 

t-ilc.t tcaJ advantage on t h e  b a t t l e f i e l d .  35 T o  f i r e  such a c o n c e n t r a t i o n  of 

f i r e  as Langlo is  d e s c r i b e d  r e q u i r e d  a l i g h t ,  h i g h l y  mobile  gun which remained 

1a.i.d on t a r g e t  d u r i n g  f i r i n g  and c a p a b l e  of f i r i n g  a l a r g e  number of rounds 

i n  a v e r y  s h o r t  t i m e .  The o n l y  problem t h a t  p r e v e n t e d  t h e  development of 

s u c h  a weapon w a s  t h e  p r e c i s e  c o n t r o l  of r e c o i l  d u r i n g  f i r i n g  s o  t h a t  t h e  

32Will.iam J .  Snow, S i g n p o s t s  of Experience (Washington: U .  S .  F i e l d  
Artillery Assn., 1941) ,  pp.  216, n .  2 ,  and 2 3 9 .  

33Wilmot E .  E l l i s ,  "The Development of t h e  Modern F i e l d  Guns'', 
. journa l .  - - . -- _-._-.-.--_-I--- t h e  United - of States A r t i l l e r y ,  X V I ,  2 ,  (September-October, 1901) 
p p .  122-33. 

34U.S. Army F i e l d  A r t i l l e r y  School ,  H i s t o r y  of t h e  Development of 
--- F i e l d  .-_---- Artil lery Materiel ( F o r t  S i l l ,  OK: F i e l d  A r t i l l e r y  School ,  1 9 4 0 ) ,  
p .  50.  

35As c i t e d  in G a b r i e l  Rouquerol,  The Tact ical  Employment of Quick- 
-- Fir . ing  F i e l d  A r t i l l e r y ,  Trans .  P.  D e  B .  R a d c l i f f e  (London: Hugh Rees, Ltd . ,  
190:3), pp. 3 0 - 3 4 ;  see a l so  R.  S.  Ballagh, Jr . ,  "The Seventy-Five,  1897-1914: 
Revolu t ionary  Change i n  t h e  French F i e l d  A r t i l l e r y "  (paper  p r e s e n t e d  a t  t h e  
T a c t i c s  Conference/Inter-University Seminar Regional  Meet ing,  30 March 1978, 
F o r t  Leavenworth, Kansas) .  
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j : i i ~ i  rernained l a i d  on t a r g e t  from one round t o  t h e  n e x t .  An answer t o  t h e  

prohlcm or - lg ina ted  i n  Germany. 

~ I I  1888, Konrad Haussner ,  a Krupp e n g i n e e r ,  proposed t h e  use of a 

long  r e c o i l  system t o  Krupp. Haussner ’s  i d e a  w a s  t o  ex tend  t h e  l e n g t h  of 

r e c o i l  t o  about  f o r t y  i n c h e s  t o  reduce  t h e  stress of r e c o i l  on t h e  c a r r i a g e .  

Ifis p r o p o s a l s  were r e j e c t e d  and h e  was s u b s e q u e n t l y  d ismissed .  I n  1891, 

he r e c e i v e d  a p a t e n t  f o r  h i s  i d e a  and h e  a c t u a l l y  b u i l t  a small gun f o r  

t e s t i n g .  During f i e l d  t r i a l s  i n  1892, he  encountered  trail spade  problems 

i n  h a r d  ground and t h e  gun f a i l e d  t h e  test .  As a r e s u l t ,  t h e  German Army 

C*OITlpl€btely r e j e c t e d  t h e  long r e c o i l  p r i n c i p l e .  36 

‘ f ’ h c ~  I‘rench soon r e c e i v e d  i n f o r m a t i o n  about  t h e  long  r e c o i l  tests 

i r t  (:chrrn:iriy m d  decided  t h a t  t h i s  p r i n c i p l e  had p o s s i b i l i t i e s  i n  b u i l d i n g  a 

i c k - f  i r i.ng gun as d e s c r i b e d  by L a n g l o i s .  Colonel  A l b e r t  Deport  was g i v e n  

rc~sl)orisibi.:l i t -y  f o r  deve loping  t h e  gun. The development of t h e  gun was based 

OJI the p e r f e c t i o n  of t h e  long  r e c o i l  system, which proved t o  be a major 

problem. I n i t i a l l y ,  bronze w a s  used f o r  t h e  r e c o i l  c y l i n d e r s ,  b u t  t h e  porous 

metal proved t o  be  u n s a t i s f a c t o r y .  S t e e l  r e c o i l  c y l i n d e r s ,  which were much 

h a r d e r  t o  machine,  w e r e  s u b s t i t u t e d .  F i n a l l y  a workable  gun w a s  produced, 

but i t  had e x c e s s i v e  movement i n  r e c o i l .  Work on t h e  r e c o i l  system began 

: i j ; ; i l i ~ ,  t l t i s  t ime u n d e r  t h e  d i r e c t i o n  of a noted  h y d r a u l i c  e n g i n e e r ,  S a i n t e -  

( ; Inircb I k v i l l e .  I k v i l l e  completed t h e  gun i n  1897. 37 

I’he f i n a l  p roduct  of t h e  French e f f o r t  made most o t h e r  guns o b s o l e t e .  

‘I’he r e c o i l  mechanism was t h e  f e a t u r e  t h a t  made t h e  gun unique.  It w a s  a 

- - ---.-_--___--- 

36Curt Johnson,  A r t i l l e r y  (London: Octopus Books, Limi ted ,  1975), 
p. 51. 

37Comparato, Op. c i t . ,  pp. 36-38. 
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long r e c o i l  type ,  w i t h  t h e  r e c o i l  mechanism housed i n s i d e  t h e  c r a d l e .  

T h e  r e c o i l  system c o n s i s t e d  of two c y l i n d e r s ,  p a r a l l e l  t o  each o t h e r ,  and 

in t e rconnec ted  a t  t h e  breech  end by a series of v a l v e s  and a diaphragm. 

I n  t h e  upper c y l i n d e r  w a s  a piston a t t a c h e d  t o  a r e c o i l  rod. I n  t h e  lower 

c y l i n d e r  was a f l o a t i n g  p i s t o n  which s e p a r a t e d  t h e  f l u i d  from a i r  which 

WRS p r e s s u r i z e d  a t  about  1 ,800 pounds pe r  squa re  inch .  During r e c o i l ,  t h e  

recoil r o d  p u l l e d  t h e  p i s t o n  of t h e  upper c y l i n d e r  rearward,  f o r c i n g  the  

f l u i d  through t h e  v a l v e s  and diaphragm, impar t ing  a braking  a c t i o n  t o  t h e  

r e c o i l .  The f l u i d  movement i n t o  t h e  lower c y l i n d e r  f u r t h e r  compressed t h e  

a i r .  A t  t h e  end of r e c o i l ,  t h e  compressed a i r  fo rced  t h e  f l u i d  back i n t o  

ttic! uppc!r c y l i n d e r ,  moving t h e  p i s t o n  and t h e  gun back i n t o  b a t t e r y .  38 

The gun tube was of t h e  b u i l t  up t ype ,  w i th  a c e n t r a l  s teel  tube  

rtbinforced a t  t h e  breech  wi th  a s t e e l  hoop. The c e n t r a l  p a r t  of t h e  tube 

was covered wi th  a bronze j a c k e t .  The gun tube  was supported i n  t h e  c r a d l e  

by  bronze s l i d e s  which r e s t e d  on t h e  c r a d l e  and r e c o i l  mechanism. R o l l e r s  

were a t t a c h e d  i n  such a way t h a t  when r e c o i l  began, t h e  s l i d e s  moved back 

on t h e  c r a d l e  a s h o r t  way, and then  t h e  r o l l e r s  r a i s e d  t h e  gun tube  and 

c a r r i e d  i t  through r e c o i l ,  p rovid ing  smooth movement of t h e  tube  through 

LI~c!  rc.coil. cyc le .  The breech  b lock  w a s  t h e  Nordenfeld type ,  c y l i n d r i c a l  

i n  shape ,  threaded on t h e  o u t s i d e ,  and screwed i n t o  t h e  breech  r i n g .  A 

l a r g e  notch  w a s  c u t  through t h e  breech  b lock  which w a s  mounted o f f - cen te r .  

T h e  mechanism opened by t u r n i n g  t h e  handle  120 degrees  which exposed t h e  

------- ---- 

381J.S. War Department, O f f i c e  of t h e  Chief of Ordnance, Handbook of 
-- Artillery- - --. (Washington: Government P r i n t i n g  O f f i c e ,  1920), pp. 86-90; see 
a l so  American E x p e d i t i m a r y  Forces  Booklet  No. 1402, Samur A r t i l l e r y  School,  
France, Manual -- - - of A r t i l l e r y ,  - ---- 11, and supplement,  "The 75 mm Gun 1897 Model 
(French)" ( P a r i s :  Imprimerie  Na t iona le ,  1918) . 
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breech  f o r  l o a d i n g .  A c a r t r i d g e  of f i x e d  ammunition was i n s e r t e d  i n t o  t h e  

breech and a r e v e r s e  motion c l o s e d  t h e  breech  b lock .  Loading could be 

; i c . c .o i~ i i )~ i s~ ic .d  by a s k i l l e d  crew i n  about  two seconds .  39 

' I ' t i c a  y,un w r r  i a g c b  w a s  s t n b i l - i z e d  in n tltrce p o i n t  s i i spe i i s iou  system 

u s i i i g  the wlieels and t r a i l  spade.  Each wheel had a brake  which could be 

moved down t o  ground leve l  and used as a chock. The emplacement o p e r a t i o n ,  

c a l l e d  "abatage",  r e q u i r e d  t h e  cannoneers  t o  l i f t  t h e  t r a i l  t o  s h o u l d e r  

h e i g h t  and t h e n  drop  t h e  wheel b r a k e s  t o  ground level .  Then t h e  t r a i l  was 

dropped t o  d i g  i n  t h e  sharp-poin ted  t r a i l  spade.  The f i r s t  round f i r e d  

s e a t e d  t h e  s p a d e  i n t o  t h e  ground,  making t h e  c a r r i a g e  v e r y  s t a b l e .  The 

c a r r i a g e  was one of t h e  f i r s t  t o  employ on c a r r i a g e  t r a v e r s e .  I t  could be 

t r a v c r s e d  through s i x  d e g r e e s ,  which was s i g n i f i c a n t  f o r  t h a t  p e r i o d .  40 

Ol.der weapons r e q u i r e d  manual ly  s h i f t i n g  t h e  t r a i l  t o  t r a v e r s e  t h e  gun. 

The French army now had a f i e l d  gun which could  f i r e  t h e  " r a f a l e "  

e n v i s i o n e d  by L a n g l o i s  on f u t u r e  b a t t l e f i e l d s .  The gun w a s  l i g h t  weight ,  

h i g h l y  mobi le  and c a p a b l e  of b o t h  d i r e c t  and i n d i r e c t  f i r e .  French t ac t i ca l  

d o c t r i n e  w a s  modi f ied  t o  maximize t h e  c a p a b i l i t i e s  and employment of t h i s  

weapon, which t h e y  c o n s i d e r e d  a d e c i s i v e  f a c t o r  i n  combat. They envis ioned  

a h i g h l y  mobile  b a t t l e f i e l d  dominated by quick-f i r i n g  f i e l d  guns and char-  

a c t e r i z e d  by s w i f t ,  v i o l e n t  combat of sho r t  dura t ion .41  

391bid.  

401bid. ,  p.  8 3 .  

-- 

41Frederick Georges Herr, " F i e l d  A r t i l l e r y :  P a s t ,  P r e s e n t  and 
Future" ,  --- F i e l d  A r t i l l e r y  J o u r n a l ,  - -- XVII, 3 ,  (May-June, 1927) ,  pp.  222-28; 
During  World War I ,  Genera l  Herr was named t h e  I n s p e c t o r  Genera l  of t h e  
French A r t i l l e r y .  A f t e r  t h e  w a r ,  Genera l  Herr was p r e s i d e n t  of a commission 
whi.ch r e c o n s i d e r e d  t h e  r o l e  and f u n c t i o n s  of t h e  French a r t i l l e r y .  (Huch 
l i k e  t h e  Westerve ld t  Board i n  t h e  Uni ted  States i n  1919, see Chapter  5 ) ;  
see a l s o  B a l l a g h ,  Op. c i t .  
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This  w a s  the s u c c e s s f u l  gun e n v i s i o n e d  by Wille and L a n g l o i s ,  and 

i t  set  t h e  s t a n d a r d s  f o r  world a r t i l l e r y .  It also had a profound i n f l u e n c e  

on t he  development of the  American modern l i g h t  f i e l d  gun. 



CHAPTER 111 

DEVELOPMENT OF LIGHT FIELD GUNS I N  THE UNITED 

STATES FROM 1865 TO 1916 

During t h e  American C i v i l  War, development of w a r  materiel had 

proceeded a t  an i n t e n s e  ra te ,  b u t  r a p i d l y  d e c l i n e d  as t h e  war ended. I n  

t h e  p o s t  war p e r i o d ,  most materiel a p p r o p r i a t i o n s  went t o  t h e  Navy o r  t h e  

emerging c o a s t  a r t i l l e r y  because  t h e  seas and coast were cons idered  t h e  

s t r a t e g i c  f i rs t  l i n e  of defense. '  

equipment because of t h e  l a r g e  q u a n t i t i e s  of t h i s  materiel l e f t  o v e r  from 

t tic. wii r . 

Less importance w a s  p laced  on f i e l d  

Tn t h e  y e a r s  f o l l o w i n g  t h e  war, t h e r e  was much disagreement  o v e r  

t h e  r e c e n t  improvements i n  a r t i l l e r y .  I n  1861, Robert Parrot d e v i s e d  a 

method t o  produce a r i f l e d  muzzle l o a d i n g  gun. H e  used t h e  Rodman process 

of s t r e n g t h e n i n g  t h e  c a s t  i r o n  t u b e  by i n t e r n a l  c o o l i n g ,  and t h e n  added a 

wrought- i ron j a c k e t  t o  t h e  breech  f o r  r e i n f o r c i n g ,  as used i n  t h e  ear ly  

b u i l t - u p  p r o c e s s .  

(:uratt' a t  l o n g e r  r a n g e s  t h a n  t h e  smooth b o r e  guns. The Ordnance Department 

also prodiiced a c a s t - i r o n  r i f l e d  gun of 3-inch c a l i b e r  which was a c c u r a t e  

a t  long range .2  

guns were b e t t e r  because  they were a lmost  as a c c u r a t e  as r i f l e d  a r t i l l e r y  

a t  s h o r t e r  r a n g e s  where most of t h e  a c t i o n  o c c u r r e d ,  and t h e y  could be 

The gun f i r e d  a n  e l o n g a t e d  p r o j e c t i l e  and w a s  more ac- 

Many of t h e  o ld-school  a r t i l l e r y m e n  f e l t  t h a t  smooth b o r e  

'U.S. War Department,  Report  of -- t h e  Chief _Of Ordnance, (Washington: 
Government P r i n t i n g  O f f i c e ,  1873) ,  pp. 6-7.  

* W i l l i a m  E.  Birkhimer,  H i s t o r i c a l  Sketch of t h e  A r t i l l e r y ,  U.S. Army, 
(Washington: Thomas M c G i l l  and Co., 1884) ,  pp.  285-86. 

27 
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l o ~ ~ ( . l ~ ! d  1';isttlr t h a n  t h e  r i f l e d  guns .  The resul ts  of  t h e  F ranco-Pruss i an  

war, however ,  changed  t h i s  l i n e  o f  t hough t  and ended much of t h e  d e b a t e .  

Tlic. d e f e a t  of F rance  i n  t h e  F ranco-Pruss i an  War s t a r t l e d  t h e  U n i t e d  

S t a t e s ,  for  much o f  i t s  t a c t i c a l  d o c t r i n e  and m i l i t a r y  equipment  had been 

i i i f  11ic~ric.c:d by Vretich ldc las .  Ccrman t a c t i c a l  d o c t r i n e  and materiel soon 

became t h e  model f o l l o w e d  by  many c o u n t r i e s ,  and g r e a t l y  i n f l u e n c e d  m i l i t a r y  

though t  i n  t h e  Un i t ed  S t a t e s .  The Germans had v e r y  s u c c e s s f u l l y  used  Krupp 

hreec-h l o a d i n g  r i f l e d  a r t i l l e r y  i n  t h e  war, and t h e  War Depar tment  became 

i n t e r e s t e d  i n  a r t i l l e r y  of t h i s  t y p e .  Expe r imen t s  were begun i n  1872, b u t  

p r o g r e s s  was s l o w  b e c a u s e  of l i m i t e d  f u n d s .  The e x p e r i m e n t a t i o n  c o n s i s t e d  

of '  r o n v e r t i n g  a C i v i l  War 3- inch  o rdnance  r i f l e  t o  a b r e e c h  l o a d e r  by  c u t -  

t i n g  o f f  t h c l  s o l i d  b r e e c h  of t h e  t u b e  and f i t t i n g  a new b r e e c h  mechanism t o  

i t .  'L'hc~ IICJW b r e e c h  was t h e  Krupp-type s l i d i n g  wedge b r e e c h .  The b o r e  of 

t l i c ~  gun also had t o  be  r e - r i f l e d  so  t h a t  t h e  l a t e s t  t y p e  of b r e e c h  l o a d i n g  

p r o j e c t i l e  c o u l d  be used i n  i t .  A s  a r e s u l t ,  t h e  b o r e  d i a m e t e r  i n c r e a s e d  

from 3 i n c h e s  t o  3.18 i n c h e s .  To h a n d l e  t h e  i n c r e a s e d  stresses of  f i r i n g  

nnd  m o b i l i t y ,  a new s tee l  c a r r i a g e  was d e s i g n e d  f o r  t h e  c o n v e r t e d  gun. 

'1'11~ r o i l v e r s i o n  was comple t ed  i n  1879,  and t h e  gun w a s  found t o  be  s a t i s -  

f ; tc . tory by o r d n a n c e  tests.3 The gun was d e s i g n a t e d  t h e  3 .18- inch  Breech  

1,o;id i ng  Chambered R i f l e .  F i v e  more guns  were c o n v e r t e d  d u r i n g  t h e  p e r i o d  

From 1880 t o  1881, and t h e  guns  were r e d e s i g n a t e d  as  t h e  3 .2 - inch  Breech  

1,oading R i f l e  ( C o n v e r t e d ) .  A f t e r  b e i n g  t h o r o u g h l y  t e s t e d  by o r d n a n c e  

3 U .  S. War Depar tmen t ,  " P r o g r e s s  Repor t  on t h e  3-Inch Breech  Loading 
K.ifIe" ,  K e j o r t  .--.-- of  t h e  Ch ie f  of OrdnaEce,  1879, -- (Washington:  Government 
I'r i n  t irig O f f  i c e ,  1879)  , p.  179.  



Ih i r ing  this time, t h e  Army was a l s o  i n v e s t i g a t i n g  t h e  European 

hit i 1 L - I I ~  tuhc! manufac tu r ing  p r o c e s s .  I n  1882, the Army recommended t h e  

dcbvoIopnic!nt- of an e n t i r e l y  new gun u s i n g  a s t e e l  b u i l t  up t u b e .  Because 

t tic? Krupp-type b r e e c h  d i d  n o t  p r o v i d e  good o b t u r a t i o n ,  ordnance o f f i c e r s  

deci.dcd t o  u s e  t h e  French-type screw p l u g  b r e e c h  which gave b e t t e r  o b t u r a -  

t i .on.  The Army a l s o  d e c i d e d  t o  keep t h e  c a l i b e r  of t h e  new gun a t  3 . 2  

inches i n  s p i t e  of p r o p o s a l s  t o  i n c r e a s e  t h e  c a l i b e r  t o  3.5 i n c h e s  t o  

i r i c r case  p r o - j e c t i l e  w e i g h t .  The abundance of 3.2-inch ammunition governed 

I t t i i s  decision. I n  1883, two e x p e r i m e n t a l  3.2-inch b r e e c h  l o a d i n g  f i e l d  

j ;~ tns wcre b u i l t .  Each gun had a d i f f e r e n t  b r e e c h ;  one used t h e  Defiaiige 

ol) tur ; i tor ,  t h e  o t h e r  gun used t h e  F r e y r e  t y p e . 5  Both guns were p laced  on 

4 U . S .  War Department ,  "Report  of t h e  T r i a l  of t h e  3.18-Inch Breech 
Loading Chambered R i f l e  No. 7 7 4  With Exper imen ta l  F i e l d  C a r r i a g e " ,  Report  
of the Chief of Ordnance, -13_ 1880, (Washington: Government P r i n t i n g  O f f i c e ,  
1.880), p .  249; see a l s o  " C o n s t r u c t i o n  Repor t  of 3.20-Inch Breech Loading 

. --- -- --- 

Chambered Rif lest ' ,  and " C o n s t r u c t i o n  of F i e l d  C a r r i a g e  f o r  3.20-Inch Breech 
I,oatl i ng R i f l e  With D e s c r i p t i o n  of E n g l e h a r d t  Ca r r i age" ,  Repor t  of t h e  Chief 
o f  .- -.-_.*_ Ordnance, __- --- 1881, - (Washington: Government P r i n t i n g  O f f i c e ,  1881) ,  pp. 409-33. 

5rJ'he DeUange o b t u r a t o r  used a mushroom-shaped s p i n d l e  which ex tended  
t.lirough t h e  b r e e c h  b l o c k  i n t o  t h e  chamber. The head of t h e  s p i n d l e  w a s  on 
the? i n n e r  face of t h e  b reech  b l o c k .  Between t h e  head of t h e  s p i n d l e  and t h e  
brcc?ch b l o c k  w a s  a n  a s b e s t o s  pad which was impregnated w i t h  t a l l o w  and 
p a r a f f i n .  The s h a f t  of t h e  s p i n d l e  w a s  d r i l l e d  th rough  t o  p r o v i d e  an  i g n i t i o n  
channe l  i n t o  t h e  chamber. When t h e  b r e e c h  w a s  c l o s e d ,  a p e r c u s s i o n  p r imer  
was i n s e r t e d  i n t o  t h e  s p i n d l e  s h a f t  and f i r e d  by a f i r i n g  mechanism, s e n d i n g  
a n  i g n i t i o n  f lame i n t o  t h e  p r o p e l l a n t  i n  t h e  c l o s e d  chamber. A s  t h e  pro- 
pc!llant i g n i t e d  and g e n e r a t e d  g a s e s ,  p r e s s u r e  f o r c e d  t h e  s p i n d l e  head back 
i n t o  t h e  a s b e s t o s  pad which expanded l a t e r a l l y  a g a i n s t  t h e  w a l l s  of t h e  
chamber, making a good, g a s - t i g h t  seal .  

was i n  t h e  s h a p e  of t h e  s p i n d l e  head ,  which w a s  f l a t  w i t h  a chamfer on t h e  
back s i d e ,  which f i t  i n t o  a n  expandab le  metal r i n g .  When t h e  p r o p e l l a n t  
gascls p r e s s e d  on t h e  s p i n d l e ,  i t  moved back s l i g h t l y ,  c a u s i n g  t h e  metal r i n g  
t o  expand outward,  p r e s s i n g  a g a i n s t  t h e  chamber walls,  a l s o  making a good 

The I'reyre o b t u r a t o r  worked e s s e n t i a l l y  t h e  same way. The d i f f e r e n c e  

sea l .  (For d e t a i l s  and d i ag rams ,  see A .  B. Dyer,  Handbook f o r  L i g h t  A r t i l -  
- -_.  l e y ,  . (New York: John Wiley and Sons, 1896), pp.  72-88. 

-- 
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i i t i  iiiiprov(?d stcx?1 c a r r i a g e  much l i k e  t h e  o l d e r  wooden c a r r i a g e s ,  b u t  much 

y,riri ; I L  t t i a t  t i m e .  Consequent ly  , i n  1.885, t h e  Ariiiy ordered f i v e  i ;uns f rcm 

W;rtertown A r s e n a l  w i t h  t h e  F r e y r e  o b t u r a t o r ,  and twenty guns from West P o i n t  

Foundry w i t h  t h e  DeBange ~ b t u r a t o r . ~  The twenty f i v e  guns were d e l i v e r e d  

b y  t h e  end of 1887, t e s t e d ,  and w i t h  minor m o d i f i c a t i o n s ,  were i s s u e d  t o  

the F i e l d  A r t i l l e r y .  The gun proved t o  b e  good i n  service.  I t  f i r e d  t h r e e  

t y p e s  of p r o j e c t i l e :  e x p l o s i v e  s h e l l ,  c a n n i s t e r  ( f i l l e d  w i t h  l e a d  b a l l s )  

a n d  s h r a p n e l  (which combined l e a d  b a l l s  w i t h  an  e x p l o s i v e  cha rge  and t i m e  

l - r i s c ~ ,  improving t h e  a n t i p e r s o n n e l  e f f e c t s ) .  I t  had a maximum range  of 

0,031. y a r d s  w i t h  s h e l l . ,  and a maximum range  of 4,500 y a r d s  w i t h  s h r a p n e l .  

Ttie c.levc7tion l i m i t s  were from minus f i v e  d e g r e e s  t o  p l u s  twenty d e g r e e s .  

'!'he muzzle v e l o c i t y  w a s  1 ,685  f e e t  p e r  second w i t h  t h e  s h e l l  p r o j e c t i l e ,  

w h i c h  was good a t  t h a t  t i m e .  The p r o p e l l a n t  w a s  3.75 pounds of bagged b l a c k  

powder. 8 

A f t e r  the gun had been i n  s e r v i c e  a s h o r t  w h i l e ,  t h e  Army o rde red  

; i i i o L l i e r  s e v e n t y  f i v e  guns from W a t e r v l i e t  A r s e n a l ,  a l l  t o  be equipped w i t h  

t t i c .  I )~~Ihmge o h t u r a  tor. The F r e y r e  o b t u r a t o r  had proven u n s a t i s f a c t o r y  i n  

'U.S. War Department ,  " P a r t i a l  T r i a l  of a 3.2-Inch S t e e l  F i e l d  Gun 
a n d  Stee.1 Gun C a r r i a g e  by t h e  Ordnance Board", and "Report  of Manufacture  
of 3.2-Inch Breech Loading S t e e l  R i f l e  a t  Watertown Arsena l " ,  Report  of t h e  
( ~ h - ~ ~ r _ o f - . ~ r ~ - n n a n c e ,  1884, (Washington: Government P r i n t i n g  Off i ce ,  1 8 8 4 ) F  
p p .  141-42 and 509-37. 

7U .S.  War Department ,  Report  - - ------ of t h e  Chief - ---- of Ordnance, ------ 1885 
(Washington: Government P r i n t i n g  O f f i c e ,  1 8 8 5 ) ,  pp. x x i i - x x i v .  

8Dyer, Op-,--cLt-., pp. 89-107; see c h a r a c t e r i s t i c s  and d a t a  a t  Appendix e.  
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s(1t-v i t . ( &  1 ) ~ ~ c m s c ~  the> squared edge  of t h e  s p i n d l e  was e a s i l y  damaged w h i l e  

t l i c b  b r c ! c c h  w a s  o p e r a t e d . '  

Guns,  Model. 1885 i n  service.  

By 1890,  t h e r e  were 100 of  t h e  3 .2- inch  F i e l d  

10 

In  1890, t h e  Army began  t o  expe r imen t  w i t h  t h e  t u b e  of t h e  gun t o  

s t r e n g t h e n  i t  t o  p e r m i t  t h e  u s e  of smoke les s  powder, which w a s  b e g i n n i n g  t o  

be  used  i n  Europe .  A s u c c e s s f u l  p r o t o t y p e  t u b e  w a s  deve loped  and d e s i g n a t e d  

t h e  model  1890.  The new t u b e  d i f f e r e d  from t h e  Model 1885 i n  t h a t  i t  was 

s h o r t e r  i n  l e n g t h ,  7 . 3 1  f e e t  as compared t o  7.56 f e e t ,  and l i g h t e r ,  794 

pounds compared t o  829 pounds .  The j a c k e t  of  t h e  new t u b e  was formed from 

o n c  piece i n s t e a d  of f o u r  components  of t h e  j a c k e t  of t h e  Model 1885.  In -  

~ ( ~ r n n l l y ,  thc chamber WRS n o t  c u t  as d e e p l y  i n t o  t h e  t u b e ,  and t h e  s i d e s  

0 1  t . 1 1 t b  ctinmher wcrc mode s t r a i g h t ,  f o r  t h e  f u t u r e  use of m e t a l l i c  c a r t r i d g e  

cased mimuni t ion .  12 

S t u d i e s  were conduc ted  by t h e  Ordnance Depar tment  t o  d e t e r m i n e  t h e  

f e a s i b i l i t y  of u s i n g  metal l ic  c a r t r i d g e  cases, and t h e y  concluded t h a t  t h e  

c o n f i g u r a t i o n  of t h e  b r e e c h  mechanism would no t  r e a d i l y  a d a p t  t o  t h i s  ammu- 

n i t i o n  w i t h o u t  e x t e n s i v e  r e d e s i g n  and m o d i f i c a t i o n .  C o n c u r r e n t  s t u d i e s  of  

s n i o k e l c t s s  powders which were t o  b e  u s e d  i n  t h e  c a r t r i d g e  ammunit ion found 

I 1 1 ; t i  1 1 1 t h  p o w d ( b r  (IcbtcArioratcd r a p i d l y  i n  s t o r a g e .  13nsed on t h e s e  f i n d i n g s ,  

9U.S. War Depar tmen t ,  R e p o r t  of t h e  Chief  of  Ordnance ,  1889,  
(Washington:  Government P r i n t i n g  O f f i c e ,  1 8 8 9 ) ,  p .  24. 

'OU.S. War Depar tmen t ,  Repor t  o f  the  Chief  of Ordnance ,  1890,  
(Washington:  Government P r i n t i n g  Office, 1 8 9 0 ) ,  pp.  30 and 140. 

llU.S. War Depar tmen t ,  Repor t  of t he  Ch ie f  of  Ordnance,  -.- 1891,  
(Washington:  Government P r i n t i n g  O f f i c e ,  1891)  , pp. 16-17. 

IS2Dyer, Op. c i t . ,  pp.  89-91. 
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t h e  work toward smokeless powder and c a r t r i d g e  ammunition was dropped. 1 3  

T h e  inventory  of 100 of t h e  Model 1885 3.2-inch f i e l d  guns was considered 

a d e q u a t e  f o r  t h e  Army's need. The occas iona l  h o s t i l i t i e s  w i th  t h e  Indians  

l i d  enclcd, and f i e l d  a r t i l l e r y  u n i t s  s t a t i o n e d  about t h e  count ry  had l i t t l e  

t o  d o  b u t  conduct t r a i n i n g .  

In  1898, w i th  t h e  advent of t h e  Spanish-American War, t h e  Army 

ordered 262 f i e l d  guns of t h e  improved Model 1890, none of which were 

d e l i v e r e d  u n t i l  a f t e r  t h e  end o f  t h e  w a r .  Four b a t t e r i e s  of t h e  3.2-inch 

Plodel 1885 were shipped t o  Cuba, and saw a c t i o n  t h e r e .  The only  s e r i o u s  

complaint a g a i n s t  t h e  guns i n  a c t u a l  combat was t h a t  t h e  b l ack  powder pro- 

p(sI1nnt produced s o  much smoke t h a t  t h e  cannoneers had t o  w a i t  a cons ider -  

able! time u n t i l  t h e  smoke c l e a r e d  enough t o  r e l a y  t h e  gun. This  s e r i o u s l y  

impaired the combat e f f i c i e n c y  of t h e  a r t i l l e r y ,  and t h e  enemy gunners could 

14 concen t r a t e  f i repower on t h e  guns as  soon as t h e i r  smoke was seen.  

13U*S. War Department, Report  of. t h e  Chief of Ordnance, 1897, 
(Washington: Government P q i n t i n g  O f f i c e ,  1897) ,  pp.. 42-44; Although t h e r e  
were no r e f e r e n c e s  as t o  t h e  reasons  f o r  r edes ign  of t h e  breech b locks  t o  
a d o p t  metal l ic  c a r t r i d g e s ,  t h e r e  i s  a s t r o n g  p r o b a b i l i t y  t h a t  t h e  problem 
w a s  r? mat te r  of s a f e t y .  The breech b lock  could have been adopted t o  the  
c a r t r i d g e  by removing t h e  o b t u r a t o r  s p i n d l e  and r e p l a c i n g  i t  wi th  a f i r i n g  
nwt*tmni-srn having a f i r i n g  p i n  t o  s t r i k e  t h e  pr imer  i n  t h e  c a r t r i d g e  base.  
' l ' l r o r c \  is an i nhe ren t  danger  i n  t h i s  type  of breech ,  i n  t h a t  t h e  f i r i n g  
p i l l  is i n  alignment wi th  t h e  p r i m e r  even when t h e  breech i s  n o t  locked by 
rot:attion. I f  t h e  breech were c losed  wi th  f o r c e ,  i n e r t i a  of t h e  f i r i n g  p in  
( n o t i l d  cause i t  t o  s t r i k e  t h e  primer and cause  an a c c i d e n t a l  f i r i n g  of t h e  
p r o p e l l a n t ,  r e s u l t i n g  i n  a blown-apart breech and poss ib ly  i n j u r e d  personnel .  
The problem w a s  solved wi ih  e c c e n t r i c  breech b locks  such a s  t h e  S t o c k e t t  
and the  Gerdom types  which w i l l  be d i scussed  l a t e r .  

14U.S. Army F i e l d  A r t i l l e r y  School, H i s to ry  of t h e  Development of 
---I- F i e l d  - - A r t i l l e r y  Materiel, (Fort  S i l l ,  OK: F i e l d  A r t i l l e r y  School, 1940)  , 
pp. 51-52; see also  C.6. Parkhurs t ,  "The A r t i l l e r y  a t  Santiago",  Jou rna l  
---- of t h e  - --- United States Ar t i l l e r l ,  X I ,  2 ,  March-April, 1899, pp. 149-49, f o r  
a d i scuss ion  on t h e  t a c t i c a l  employment and o rgan iza t ion  of u n i t s  u s ing  
these guns, see U.S. Army, Light  A r t i l l e r y  D r i l l  Regula.t ions,  (Washington: 
Govcrnment P r i n t i n g  Of f i ce ,  1891) ,  passim. 
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T h e  262 new 3.2-inch guns,  Model 1890, were d e l i v e r e d  some months 

d t t n r  t h e  war had ended. By t h e  end of 1899, t h e  f i e l d  a r t i l l e r y  w a s  

equipped wi th  t h e  new gun, which could use  smokeless powder. Th i s  solved 

t h e  smoke problem encountered i n  Cuba. 15 

Even wi th  t h e  improvements i n  t h e  3.2-inch f i e l d  gun, i t  w a s  now 

a n  o b s o l e t e  weapon. Th i s  was e s p e c i a l l y  obvious when t h e  American s o l d i e r s  

compared t h i s  gun t o  t h e  modern Krupp guns t h a t  t h e  Spanish had used a g a i n s t  

them i n  Cuha.16 It w a s  w e l l  known t h a t  European technology w a s  concen t r a t ing  

on t h e  use  of h y d r a u l i c  b u f f e r s  and s p r i n g s  t o  absorb  r e c o i l  and a l low the  

c a r r i a g e  t o  remain in p l a c e  as t h e  weapon f i r e d .  Most l i g h t  European guns 

were us ing  metall ic c a r t r i d g e  case  ammunition which g r e a t l y  inc reased  t h e  

rate of f i r e .  The o l d  3.2-inch f i e l d  gun had t o  be re-emplaced and l a i d  

a f t e r  each round, i t  could not  be adapted t o  m e t a l l i c  c a r t r i d g e  cases and 

i n  a l l  a s p e c t s  was now i n f e r i o r  t o  European a r t i l l e r y .  No one doubted t h a t  

a modern replacement  was needed f o r  t h e  3.2-inch f i e l d  gun. 

A f t e r  t h e  Spanish-American War s t u d i e s  were conducted by a board 

of f i e l d  a r t i l l e r y  o f f i c e r s  t o  de te rmine  a r t i l l e r y  needs ,  which concluded 

t h a t  t h e  s i z e  of a r t i l l e r y  should be  based on m u l t i p l e s  of weight of t h e  

p ro - l ec t i l e .  The l i g h t e s t  weight should be f i f t e e n  pounds, t h e n  t h i r t y  pounds, 

s i x t y  pounds and f i n a l l y  one hundred and twenty pounds. The c a l i b e r s  of 

guns t o  f i r e  t h e s e  p r o j e c t i l e s  were recommended as 3 i nches ,  3.8 inches ,  4.7 

i nches  and 6 inches  r e s p e c t i v e l y .  1 7  

15U.S. War Department, Report  of t h e  Chief -- of Ordnance, 1899, 
(Washington: Government P r i n t i n g  O f f i c e ,  1899) , p ,  1 7 .  

16Parkhurst  , Op. c i t  ., pp . 173-175 . 
.-. 
"Harry G. Bishop, Elements of Modern Fie1.d A r t i l l e r y ,  2d ed . ,  

(Menasha, W I :  George Banta Pub l i sh ing  Co. ,  1917) ,  p .  16. 
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Tn accordance wi th  t h e s e  s t u d i e s ,  work began on t h e  b a s i c  3-inch 

guii i n  1899. The Ordnance Hoard t e s t e d  two new tube  types .  One was a 

b u i l t  up  tube,  wh i l e  t h e  o t h e r  was made from a s i n g l e  fo rg ing ,  which a f t e r  

being machined, w a s  h e a t  t r e a t e d  and then  cooled from t h e  i n s i d e  t o  stress 

the tube ,  as i n  t h e  Rodman p rocess .  Muzzle v e l o c i t y  w a s  about  1,700 f e e t  

pe r  second us ing  smokeless powder. An improved s h r a p n e l  round w a s  a l s o  

developed f o r  t h e  gun. A f t e r  t h e  tube  had been developed,  a new type  of 

c a r r i a g e  and r e c o i l  system were t o  be designed f o r  t h e  gun.18 

The r e s p o n s i b i l i t y  f o r  des igning  t h e  new 3-inch gun c a r r i a g e  was 

a s s igned  t o  Capta in  Char les  B. Wheeler, an  ordnance eng inee r ,  i n  1899.19 

T h e  des ign ,  development and c o n s t r u c t i o n  of t h e  gun were a l l  accomplished 

at Army f a c i l i t i e s ,  w i th  many of t h e  rough-cast  p a r t s  made by commercial 

niaiiuracturers,  and machined t o  f i t  a t  Ordnance f a c i l i t i e s .  Although t h e  

pr inc.fp1.e  of t h e  h y d r a u l i c  b u f f e r  and s p r i n g  r e c o i l  system of European 

guns w a s  w e l l  known i n  t h e  United S t a t e s ,  t h e r e  was no manufactur ing exper- 

t i s e  t o  r e l y  upon, and p rogres s  w a s  made on a t r i a l  and e r r o r  b a s i s .  The 

b a s i c  des ign  i d e a s  were p a t t e r n e d  a f t e r  t h e  f i e l d  guns b u i l t  by Schneider  

Lndus t r ies  i n  France.  The f i r s t  s t e p  i n  t h e  p r o j e c t  was t o  des ign  an 

c’xp(’rirnc~nta1. sho r t  r e c o i l  c a r r i a g e ,  des igna ted  t h e  Model 1900. The s h o r t  

rc.c:oil. system absorbed most of t h e  gun’s  r e c o i l ,  but s t i l l  had s u f f i c i e n t  

movement t o  r e q u i r e  i t  t o  be re la id  a f t e r  each round. It a l s o  had a very  

18Report of t h e  Chief Qf Ordnance, 1899, Op. c i t .  , pp. 17-18. 

1 9 U .  S. War Department “Report on T e s t  of t h e  Experimental  3-Inch 
F i e l d  Car r i age  Manufactured a t  t h e  Rock I s l a n d  Arsena l” ,  Report  of t h e  Chief 
- of Ordnance, 1901, (Washington: Government P r i n t i n g  O f f i c e ,  1901), pp. 
417-23; Capta in  Wheeler, la ter  Br igad ie r  General  Wheeler, s e rved  as Acting 
Chief of Ordnance from December 1917 t o  A p r i l  1918. 
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I irrr i t c d  oi~-wrri.a~;e t r n v e r s e  of less t h a n  three d e g r e e s ,  which w a s  h a r d l y  

b c t L : c b r  tliiin t h e  Model 1885, i n  which t h e  t r a i l  was s h i f t e d  f o r  t r a v e r s e .  

‘1’11is ( ~ i r r i a j y  became a t e s t  c a r r i a g e  f o r  t u b e s ,  b reech  mechanisms and 

; I I ~ I I I I  I 1 1  i I i O I I  . 20 

Before work w a s  completed on t h e  Model 1900 c a r r i a g e ,  Capta in  

Wheeler began work on a d e s i g n  f o r  an e n t i r e l y  new gun.21 

ga ined  i n  d e s i g n i n g  t h e  Model 1900 and much of t h e  e n g i n e e r i n g  d a t a  computed 

f o r  t h e  gun were a p p l i e d  t o  t h e  new d e s i g n .  The new gun,  d e s i g n a t e d  t h e  

3-Inch F i e l d  Gun, Model 1902, was modern i n  e v e r y  a s p e c t .  It employed an 

o n - c a r r i a g e  l o n g  r e c o i l  system which absorbed a l l  of t h e  r e c o i l  shock of 

f i r l n g .  The system used a h y d r a u l i c  b u f f e r  c y l i n d e r  t o  a b s o r b  t h e  r e c o i l ,  

ilI1d an arrangement of c o i l e d  s p r i n g s  t o  r e t u r n  t h e  gun t o  b a t t e r y  p o s i t i o n .  

‘rhc gun had a d e q u a t e  traverse of e i g h t  d e g r e e s .  The d e s i g n  a l s o  i n c l u d e d  

the u s e  of s h i e l d s  t o  p r o t e c t  t h e  gun s e c t i o n  from small arms f i r e .  The 

development tests of t h e  new f i e l d  gun t o o k  p l a c e  a t  Sandy Hook Proving  

Ground, New York, and a t  Rock I s l a n d  Arsenal i n  1903. The tests of t h e  

The e x p e r i e n c e  

Model 1902 c a r r i a g e  w e r e  comple te ly  s u c c e s s f u l  and t h e  c a r r i a g e  was f u l l y  

a c c e p t e d ;  however , the  t u b e  d e s i g n  w a s  r e j e c t e d .  Two more t u b e s  were t e s t e d ,  

one' w i t h  l.1 (krdorn breech  meclianism and one w i t h  a S t o c k e t t  b reech  mechanism. 

*OIbid. --.- 

*lAlthough no r e s e a r c h  s o u r c e  could  b e  found which gave r e f e r e n c e  
t o  t h e  change i n  d e s i g n  t o  long  r eco i l ,  i t  i s  p r o b a b l e  t h a t  t h e  s u c c e s s  of 
t h e  French Model 1897 f i e l d  gun had a g r e a t  i n f l u e n c e  i n  t h i s  d e c i s i o n .  
T h e  French gun, which used t h e  long  r e c o i l  p r i n c i p l e ,  was beginning  t o  b e  
wide ly  acc la imed about  t h i s  t i m e .  
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111 I ~ I L C ?  1903,  tlic t c s t  board recommended tl iat  the  Cerdom breech be used 

w i t h  t h e  

The i n i t i a l  requirement  f o r  t he  3-inch f i e l d  guns w a s  f o r  twenty 

s i x  bat te r ies  ( fou r  guns pe r  b a t t e r y )  f o r  t h e  Regular Army and s i x  and one- 

h a l f  b a t t e r i e s  f o r  t he  Nat iona, l  Guard, f o r  a t o t a l  of 130 complete guns 

and equipment se t s .  By t h e  end of 1904, e i g h t y  f o u r  guns and equipment sets 

had been i s sued  t o  t h e  Regular Army and the  remaining guns and equipment 

were i s s u e d  i n  J u l y ,  1905.23 The guns proved t o  be e f f e c t i v e  and sat is-  

f a c t o r y  weapons i n  t h e  hands of t h e  s o l d t e r s .  24 

The gun f i r e d  a f i f t e e n  pound sh rapne l  p r o j e c t i l e  o r  an explos ive  

shell  with a muzzle v e l o c i t y  of 1 ,700 f e e t  pe r  second t o  a maximum range 

uf 8,500 yards .  However i t  had a maxiqum e f f e c t i v e  range of 6,500 yards  

because t h e  s i n g l e  t r a i l  d i r e c t l y  beneath t h e  c r a d l e  prevented h ighe r  

e l e v a t i o n s  t h a t  would gfve  maximum range . 25 Ranges beyond 6,500 yards  

22Both of t h e s e  breeches  are screw-plug types ,  bu t  designed f o r  
safety i n  use  wi th  m e t a l l i c  c a r t r i d g e  cases .  
mounting t h e  breech mechanism e c c e n t r i c  t o  t h e  tube ;  t h a t  i s ,  t h e  breech 
mechanism is  mounted s o  t h a t  i t s  c e n t e r  is o f f - cen te r  t o  t h e  a x i s  of t he  
bore of t h e  tube.  I n  t h e  Gerdom breech ,  t h e  breech b lock  i s  e c c e n t r i c  t o  
the bore and t h e  f i r i n g  mechanism f i t s  i n t q  an e c c e n t r i c  c y l i n d e r  c e n t r a l l y  
loca ted  i n  t h e  breech block.  The o b j e c t  of t h e  des ign  is  t o  ensure  t h a t  
the f l r i n g  p i n  is a l i g n e d  wi th  t h e  c a r t r i d g e  primer on ly  when t h e  breech 
Ls c losed  and s e c u r e l y  locked.  The lock ing  p rocess  t u r n s  t h e  c e n t r a l  f i r i n g  
meclqnism i n t o  al ignment  wi th  t h e  pr imer .  The S t o c k e t t  des ign  used only  
the e c c e n t r i c i t y  o f  t h e  breech  b lock  t o  a l i g n  t h e  c e n t r a l l y  l o c a t e d  f i r i n g  
p in  wi th  t h e  pr imer .  
t h e  c a r t r i d g e .  For a complete r e p o r t  of t h e  t e s t  and 
a t e c h n i c a l  d e s c r i p t i o n  of t h e  breeches ,  see U.S. War Department, "Report 
of Ordnance Board on T e s t  of F i e l d  Materiel", 'Report o f  t h e  Chief- of Ordnance, 
7-- 1904, (Washington: Gavernment P r i n t i n g  Of f i ce ,  1904) ,  pp. 183-206. 

This  i s  accomplished by 

This  s a f e t y  f e a t u r e  prevented a c c i d e n t a l  d i scha rge  of 
(See f o o t n o t e  13 . )  

23U.S. War Departme.nt, Report of t h e  Chief of Ordnan-ce, 1905, 
(Washington: Government P r i n t i n g  Of f i ce ,  1905) ,  pp. 30-31. 

2 4 W i l l i a m  J. Snow, Signposts-  of Experience,  (Washington: U. S o  F i e l d  
A r t i l l e r y  Assoc ia t ion ,  1941) ,  p., 245. 

25U,S, War Department, Of f i ce  of the Chief of Ordnance, Handbook of 
A r t i l l e r y ,  (Washington: Government P r i n t i n g  Of f i ce ,  1920) ,  pp. 118-120. 
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could  be achieved  by d i g g i n g  a h o l e  f o r  t h e  end of t h e  t r a i l  t o  s i n k  i n t o ,  

which al lowed a h i g h e r  e l e v a t i o n  t o  be f i r e d ,  b u t  t h i s  w a s  dependent upon 

i w  avilj 1 ~ 1 1 ~ 1 ~  i n  a c t  ion and t h e  c o n d i t i o n  of  t h e  ground. 

After 181 guns were made on t h e  o r i g i n a l  d e s i g n  of t h e  Model 1902, 

t.he s l o t t e d  s e c t i o n s  of t h e  i n t e r r u p t e d  screw b r e e c h  were i n c r e a s e d  from 

two t o  f o u r ,  which made i t  easier t o  manufacture .  T h i s  became known as t h e  

Model 1904. A f t e r  f o r t y  more guns had been manufactured,  exper iments  proved 

t h a t  b e t t e r  b a l l i s t i c s  could  b e  a c h i e v e d  by changing t h e  t w i s t  of t h e  r i f l i n g  

t o  t h e  t u b e .  The o r i g i n a l  r i f l i n g  had a g a i n  ( i n c r e a s i n g )  t w i s t  from one 

t u r n  i n  f i f t y  c a l i b e r s  a t  t h e  b r e e c h  t o  one t u r n  in twenty f i v e  c a l i b e r s  a t  

t h e  muzzle.  The new r i f l i n g  went from no twist a t  t h e  chamber t o  one t u r n  

i n  twenty f i ve  c a l i b e r s  a t  t h e  muzzle.  T h i s  was known as t h e  Model 1905 

t i i l x b ;  i t  c o n t i n u e d  t o  b e  used u n t i l  t h e  gun was phased o u t  of s e r v i c e .  All 

three of t h e  models were c o n s i d e r e d  ex t remely  s e r v i c e a b l e  weapons and were 

a11 commonly r e f e r r e d  t o  as t h e  Model 1902, s i n c e  t h e r e  w e r e  no changes i n  

t h e  c a r r i a g e .  26 

Perhaps  t h e  most s i g n i f i c a n t  f a c t o r  i n  t h e  development of t h e  Model 

1902 f i e l d  gun w a s  t h a t  i t  w a s  wholly a n  American p r o d u c t ,  i n s p i r e d  by t h e  

French,  b u t  n o t  c o p i e d  from t h e i r  weapons. T h i s  f a c t  a l o n e  d i d  much f o r  

t h e  morale  and p r i d e  of t h e  American a r t i l l e r y m e n .  The Uni ted  S t a t e s  Army 

had a s u c c e s s f u l  q u i c k - f i r i n g  f i e l d  gun of i ts  own t h a t  was e q u i v a l e n t  t o  

European a r t i l l e r y .  L ike  t h e  French Model 1897 f i e l d  gun which was con- 

s i d e r e d  t h e  b e s t  f i e l d  gun i n  t h e  wgr ld ,  t h e  Model 1902 could  be  f i r e d  as 

q u i c k l y  as t h e  cannQneers  could  Opera te  t h e  breech  and loqd  t h e  gun. With 

2 6 I b i d . ,  pp. 120-29. -- -. 
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a s k i l l e d  crew, t h i s  could  be  as many as twenty rounds p e r  minute .  27 

r a n g e s  of t h e  two guns were comparable,  a l t h o u g h  t h e  French gun could be  

e l e v a t e d  f o u r  d e g r e e s  h i g h e r  t h a n  t h e  Model 1902, which gave a s l i g h t  ad- 

v a n t a g e ,  b u t  t h e  Model 1902 had about  two and one-half  more d e g r e e s  of 

t r a v e r s e  t h a n  t h e  French gun. The major  advantage  t h a t  t h e  French gun had 

over t h e  Model 1902 was i n  t h e  hydropneumatic r e c o i l  system, which had no 

s t e e l  s p r i n g s  t o  weaken i n  u s e .  

The 

S h o r t l y  a f t e r  t h e  development of t h e  Model 1902 gun, e v e n t s  occur- 

red which would make t h e  gun o b s o l e t e  by 1916. There was a problem w i t h  

t h e  f i e l d  gun c a r r i a g e  d e s i g n  a t  t h i s  t i m e ,  n o t  o n l y  w i t h  t h e  Model 1902 

gun, b u t  w i t h  European f i e l d  guns as w e l l .  Almost a l l  f i e l d  guns used t h e  

t r a d i t i o n a l  s i n g l e  t r a i l  on t h e  c a r r i a g e  which l i m i t e d  t h e  e l e v a t i o n  of 

the) gun t o  t h e  space  between t h e  gun c r a d l e  and t h e  t r a i l .  Because of t h i s  

l i m i t a t i o n ,  t h e  gun could n o t  be used t o  i t s  f u l l  range  c a p a b i l i t i e s .  T h i s  

s i n g l e  t r a i l  c a r r i a g e  a l s o  l i m i t e d  t h e  traverse of t h e  gun t o  about t e n  

degrees or less ,  because of t h e  v e c t o r  a n g l e  of f o r c e  on t h e  t r a i l  d u r i n g  

recoi l .  I f  t h e  a n g l e  between t h e  a x i s  of t h e  gun and t h e  a x i s  of t h e  t r a i l  

c~xc:c-~c!ded Five d e g r e e s ,  t h e  r e s u l t a n t  f o r c e  caused t h e  c a r r i a g e  t o  s h i f t  , 

knoc:king t h e  gun o u t  of l a y  on t h e  t a r g e t .  

I n  France ,  A l b e r t  Deport ,  who had worked on t h e  French Model 1897 

gun,  developed a c a r r i a g e  which s o l v e d  t h e s e  problems of e l e v a t i o n  and 

27For d i s c u s s i o n s  on t h e  t ac t i ca l  employment of t h i s  gun, see U.S. 
Army I n f a n t r y  and Caval ry  School ,  Tenny ROSS, " C h a r a c t e r i s t i c s  of t h e  Three 
Arms", G0uF-s-e i n  O r g a n i z a t i o n  and--Tactics,  L e c t u r e s ,  ( F o r t  Leavenworth, KS: 
S t a f f  C o l l e g e  Press, 1904), pp.  15-24; see a l s o  U.S. Army I n f a n t r y  and 
Caval ry  School ,  R.  H. C .  Kel ton ,  " A r t i l l e r y  i n  Attack",  Course i n  Organizat ion-  
----- and Tact ics ,  -- L e c t u r e s ,  ( F o r t  Leavenworth, KS: S t a f f  Col lege  P r e s s ,  1904);  
and U.S. Army I n f a n t r y  and Caval ry  School ,  0. L. Spauld ing ,  " A r t i l l e r y  i n  
Defense", c o u r s e  i n  O r g a n i z a t i o n  and Tacticsi, L e c t u r e s ,  ( F o r t  Leavenworth,  
KS: S t a f f  C o l l e g e  P r e s s ,  1904) .  
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t r a v e r s e  on f i e l d  guns.  It was c a l l e d  a s p l i t  t r a i l  c a r r i a g e  because of 

t h e  t w o  t r a i l  beams which p i v o t e d  from t h e  c e n t e r  of t h e  a x l e  and s p r e a d  

upon unl imber ing  t h e  gun. These t r a i l s  al lowed t h e  gun t o  be e l e v a t e d  t o  

a c h i e v e  i t s  maximum range  p o t e n t i a l ,  and al lowed a wide a n g l e  of traverse 

w i t h  s t a b i l i t y  d u r i n g  f i r i n g .  The French Army, however, d i d  n o t  a c c e p t  

t h e  c a r r i a g e  because of economy, s o  Deport  s o l d  t h e  c a r r i a g e  t o  t h e  I t a l i ans .  

The I t a l i a n  Army t e s t e d  t h e  c a r r i a g e  and found i t  t o  be a n  e x c e l l e n t  p i e c e  

of equipment,  and recommended t h e  c a r r i a g e  h i g h l y  t o  the Uni ted  States Army. 

As a r e s u l t  of t h i s  recommendation, t h e  Army brought  t h e  Deport  c a r r i a g e  

t o  t h i s  c o u n t r y  f o r  t e s t i n g  i n  1913. Although t h e r e  w a s  c o n t r o v e r s y  o v e r  

the complexi ty  of t h e  s p l i t  t r a i l  c a r r i a g e ,  i t  w a s  found f a v o r a b l e  i n  F i e l d  

ArtLl1.a-y Board tests and Ordnance Board exper iments  conducted between 1913 

and 1916. The F i e l d  A r t i l l e r y  Board concluded t h a t  t h e  advantages  of h i g h  

ctlcvation and wide t r a v e r s e  were more s i g n i f i c a n t  t h a n  t h e  d i s a d v a n t a g e  of 

a complex carriage.  By 1916, a prototype c a r r i a g e  had been designed which 

provided  f o r t y  f i v e  d e g r e e s  of traverse and a maximum e l e v a t i o n  of f i f t y  

t h r e e  d e g r e e s .  Also i n  1916, a s t r o n g  p o s s i b i l i t y  e x i s t e d  t h a t  t h e  United 

States would become involved  i n  t h e  w a r  i n  Europe, and t h e  Ordnance Depart-  

ment began t o  i n c r e a s e  o r d e r s  f o r  war materiel. Inc luded  i n  t h i s  materiel  

biii1.d up w a s  a n  o r d e r  f o r  300 of t h e s e  new s p l i t  t r a i l  guns, t o  b e  d e s i g n a t e d  

t h e  Model 1916 3-Inch F i e l d  Gun.28 

t h e  p e r i o d  of t h e  Model 1902 f i e l d  gun. 

T h i s  o r d e r ,  i n  e f f e c t ,  p u t  an end t o  

2801iver J .  Spauld ing ,  Notes  on F i e l d  Ar t i l l e ry ,  4 t h  e d . ,  (Leavenworth 
KS: U.S. Caval ry  A s s o c i a t i o n ,  1918), p .  8 and pp.  74-75; see a l so  Arthur  R. 
Wilson, F i e l d  A r t i l l e r y  M-anual, I ,  (Menasha, W I :  George Banta P u b l i s h i n g  
Co., 1925) ,  Chpt. X L V I I I ,  p .  2; f o r  a t e c h n i c a l  d e s c r i p t i o n  of t h e  Model 1915 
gun, see Handbook o_f A r t i l l e r y ,  Op. c i t . ,  pp.  65-76. 
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Al though  it was a good gun, t h e  only  occas ion  of h o s t i l i t i e s  

i n v o l v i n g  t h e  use of t h e  Model 1902 gun was t h e  American P u n i t i v e  Expedi- 

t i o n  i n t o  Mexico i n  1916. The Model 1902 gun was taken on t h e  Expedi t ion,  

b u t  the  e l u s i v e n e s s  of Pancho Villa's f o r c e s  never  gave General Persh ing  

occas ion  t o  use h i s  a r t i l l e r y .  When World War I began, t h e  Model 1902 

gun w a s  used f o r  t r a i n i n g ,  bu t  w a s  never  a c t u a l l y  used i n  t h e  w a r .  A f t e r  

the w a r  ended, the Model 1902 w a s  t aken  out  of t h e  Army inventory .  T h i s  

ended t h e  l i f e  c y c l e  of the United States  Army's f i r s t  modern a r t i l l e r y  

weapon. 



CHAPTER I V  

THE PROBLEMS OF AMERICAN LIGHT ARTILLERY 

D U R I N G  WORLD WAR I 

As World War I i n t e n s i f i e d  i n  Europe, t h e  p o s s i b i l i t y  of United 

S ta tes  involvement prompted Congress t o  p a s s  t h e  N a t i o n a l  Defense A c t  on 

3 .Irincl 1916, which provided  f o r  t h e  b u i l d  up of t h e  armed f o r c e s  t o  a 

strcAngth of about: one m i l l i o n  men, t o  be accomplished over  a f i v e  y e a r  

1)or iud. '  'I'o provide  a r t i l l e r y  € o r  t h e  b u i l d  up of t h e  Army, t h e  Ordnance 

IkparLinent  p laced  an o r d e r  f o r  300 Model 1916 f i e l d  guns a l t h o u g h  t h e  new 

sp1 it- t r a i l  carriage had n o t  been thoroughly  t e s t e d .  The Ordnance Depart- 

ment assumed t h a t  any major d e s i g n  problems could  be s o l v e d  d u r i n g  i n i t i a l  

p roduct ion  of t h e  c a r r i a g e O 2  

Department l a t e r  s u f f e r e d  much c r i t i c i s m  because  o f  i t .  

T h i s  assumption was wrong, and t h e  Ordnance 

The i n i t i a l  o r d e r  f o r  t h e  300 Model 1916 guns was d i v i d e d  between 

Ik\tlilc~hc~m S t e e l  Company f o r  n i n e t y  s i x  weapons and Rock I s l a n d  A r s e n a l ,  

wlicarcb tlic rcAmaindcAr were t o  be produced. Before product ion  could  b e g i n ,  

t l i c  tools, d i e s ,  a n d  machinery had t o  be des igned  and manufactured.  There 

were n o t  many items a t  t h a t  t i m e  t h a t  were more complex i n  d e s i g n  than  t h e  

l F o r  a d i s c u s s i o n  and background of t h i s  m o b i l i z a t i o n ,  see Depart-  
ment of t h e  Army Pamphlet 20-212, Marvin A. Kreidberg  and Merton G. Henry, 
H i s t o r y  of M i l i t a r y  M o b i l i z a t i o n  i n  t h e  Uni,ted S t a t e s  Army 1775-1945, 
(Washington: Government P r i n t i n g  O f f i c e ,  1955) ,  pp 189-95. 

-4- 

2William J. Snow, S i g n p o s t s  of Experience,  U.S. F i e l d  A r t i l l e r y  
A s s o c i a t i o n ,  Washington, D.C . ,  1941, pp. 208-09. This assumption was 
a n a l o g i c a l  t o  a g e n e r a l  b e l i e f  a t  t h a t  t i m e  t h a t  t h e  i n d u s t r i a l  b a s e  of 
t h e  United States  could  s a t i s f y  t h e  demands of a n a t i o n a l  emergency i n  a 
s h o r t  t irne. 
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Model 1916 gun c a r r i a g e  and t h e r e  was no e n g i n e e r i n g  e x p e r i e n c e  i n  t h e  

prodt ic t ion of  such weapons. P r o d u c t i o n  f a c i l i t i e s  had t o  be b u i l t ,  and 

p r o d u c t i o n  p e r s o n n e l  t r a i n e d  t o  u s e  t h e  equipment,  a l l  of which r e q u i r e d  

t i m e .  I n  May, 1917 ,  a f t e r  t h e  Uni ted  S t a t e s  had e n t e r e d  t h e  war, 340 more 

guns were ordered  from Bethlehem Steel Company, b e f o r e  any of t h e  o r i g i n a l  

n i n e t y  s i x  guns were produced. Then i n  June ,  1917, t h e  French M i l i t a r y  

Mission a d v i s e d  t h e  War Department t o  change t h e  c a l i b e r  of t h e  l i g h t  f i e l d  

gun from 3 i n c h e s  t o  75 millimeters t o  f a c i l i t a t e  ammunition in te rchange-  

a b i l i t y .  T h i s  w a s  t h e  f i r s t  of many changes ordered  by t h e  Ordnance Depart-  

ment d u r i n g  t h e  p r o d u c t i o n  of  t h i s  gun, r e s u l t i n g  i n  many d e l a y s  and d i f -  

f f c u l . t i e s  i n  t h e  manufac tur ing  p r o c e s s .  3 

One of  t h e  major  problems i n  t h e  manufac tur ing  p r o c e s s  of t h e  Model 

1.916 gun was t h e  requi rement  t o  d e s i g n  a new r e c o i l  system, o r  r e c u p e r a t o r .  

Unl-ikc. t h e  Model 1902 f i e l d  gun which had a maximum e l e v a t i o n  of 15 d e g r e e s ,  

the Model 1916 gun could be elevated t o  53 degrees to take advantage of 

t h e  f u l l  range  c a p a b i l i t i e s  of t h e  gun. With t h e  l o n g  r e c o i l  system (which 

moved about  44 i n c h e s ) ,  t h e  breech  of t h e  gun could  s t r i k e  t h e  ground and 

cl:imagc>’ t h e  mechanism w h i l e  r e c o i l i n g  a t  t h e  h i g h e r  e v a l u a t i o n s .  To s o l v e  

~ l i i s  probl.em, a v a r i a b l e  l e n g t h  r e c o i l .  s y s t e m  w a s  needed which would begin  

t .o p r o g r c s s i v c l y  s h o r t e n  t h e  l e n g t h  of r e c o i l  as  e l e v a t i o n  i n c r e a s e d ,  u n t i l  

t h e  l e n g t h  was about  twenty e i g h t  i n c h e s  a t  maximum e l e v a t i o n . 4  The v a r i a b l e  

31bid.  ; Major General  W i l l i a m  J. Snow w a s  t h e  f i r s t  Chief of F i e l d  
A r t i l l e r y  appoin ted  s i n c e  t h e  C iv i l  War, and he h e l d  t h e  p o s i t i o n  from 1918 
t o  1 9 2 7 .  H i s  p e r s o n a l  e f f o r t s  c o n t r i b u t e d  much t o  t h e  w a r  e f f o r t ,  and he 
made many needed improvements i n  t h e  s t a t u s  of p e r s o n n e l ,  t r a i n i n g  and 
materiel. 

4Leslie E. Babcock, - Elements of F i e l d  A r t i l l e r y ,  ( P r i n c e t o n ,  N J :  
P r i n c e t o n  U n i v e r s i t y  Press, 1925), pp. 192-94; see a l s o  James P. Kelly, 
-- F i e l d  - - ..-__--- A r t i l l e r y  - Materiel, (Columbia, MO: 
U n i v e r s i t y  of M i s s o u r i ,  1 9 2 0 ) ,  pp.  120-26. 

The U n i v e r s i t y  Co-operative Store., 
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I c n g t h  r e c o i l  s y s t e m  was t h e n  i n  u s e  on t h e  6- inch  h o w i t z e r ,  and i t  w a s  

assu~n~d t o  b e  a s i m p l e  mat te r  of a p p l y i n g  t h e  same d e s i g n  t o  t h e  Model 1916 

major prol1.Ie.m w a s  e n c o u n t e r e d  w i t h  t h e  c o u n t e r - r e c o i l  s p r i n g s  which r e t u r n e d  

the  gun t u b e  t o  b a t t e r y  p o s i t i o n .  Even a f t e r  several d e s i g n  changes ,  t h e  

r e c u p e r a t o r  would n o t  r e t u r n  t h e  gun t o  b a t t e r y  a t  h i g h  e l e v a t i o n  because  

t h e  s h o r t  r e c o i l  and t h e  we igh t  of t h e  t u b e  d i d  n o t  a l l o w  enough momentum 

t o  d e v e l o p  d u r i n g  c o u n t e r - r e c o i l .  The s t a t e  of m e t a l u r g i c a l  t e c h n o l o g y  and 

e n g i n e e r i n g  e x p e r i e n c e  dkd n o t  p e r m i t  t h e  p r o d u c t i o n  of a h i g h l y  r e l i a b l e  

s p r i n g  t h a t  c o u l d  be  f i t t e d  i n t o  t h e  r e c u p e r a t o r .  5 

The problem of t h e  r e c u p e r a t o r  soon  became a ma jo r  b o t t l e n e c k  i n  

t l i c l  production of  t h e  Model. 1916 gun.  The Ordnance Department  had no  ex- 

pert is(> I 1 1  t l i i s  typc! o f  d e s i g n ,  and  t h e  c o n t r a c t o r s  had n e v e r  been r e q u i r e d  

L o ~ ) t - o d ~ i c ~ c ~  suc.11 n complex h y d r a u l i c  component. Consequen t ly ,  numerous 

dc*sign changes were i s s u e d  a f t e r  t h e  o r i g i n a l  o r d e r s  were p l a c e d ,  which 

required r e d e s i g n  of p r o d u c t i o n  equipment  r e s u l t i n g  i n  p r o d u c t i o n  d e l a y s .  

I n  June 1917,  t h e  Ordnance Department  p l a c e d  an  o r d e r  f o r  400 Model 

1916 guns w i t h  New York A i r  Brake Company, t o  be  b u i l t  w i t h o u t  r e c u p e r a t o r s .  

E v i d e n t l y ,  the t hough t  beh ind  t h i s  o r d e r  was t o  have  t h e  gun comple ted  and 

a p p l y  t h e  r e c u p e r a t o r s  t o  them a s  soon a s  t h e  d e s i g n  problems were s o l v e d  

a n d  mass p r o d u c t i o n  had begun.  As l a t e  as  December, 1917,  w i t h  t h e  r ecu -  

p e r a t o r  problem s t i l l  u n s o l v e d ,  a n o t h e r  o r d e r  f o r  2 , 9 2 7  Model 1916 guns ,  

l ess  r e c u p e r a t o r ,  was p l a c e d  w i t h  t h e  Wi l l i s -Over l and  Company. As t h e  

5 W i l l i a m  C r o z i e r ,  Ordnance and t h e  World, War, (New York: C h a r l e s  
S c r i b l e r ' s  Sons ,  1 9 2 0 ) ,  p., 2 3 6 , ' M a j o r  G e n e r a l  W i l l i a m  C r o z i e r  w a s  Chief  of 
Ordnance i n  t h i s  p e r i o d  and h e l d  t h e  p o s i t i o n  u n t i l  December, 1917.  
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c o n t r a c t o r s  began p r o d u c t i o n  of t h e  c a r r i a g e ,  more and more d e s i g n  problems 

became a p p a r e n t .  Some components cou ld  n o t  be  manufactured a s  s p e c i f i e d .  

T h e  o r i g i n a l  a x l e  p i n t l e  w a s  t o  be  a n  e l a b o r a t e  f o r g i n g ,  b u t  t h i s  proved 

t o  be  t e c h n i c a l l y  i m p o s s i b l e .  C a s t i n g s  were s u b s t i t u t e d ,  which proved 

u n s a t i s f a c t o r y  because  t h e  a x l e  arms b roke .  Redesign of t h e  p i n t l e  r e q u i r e d  

r e d e s i g n  of r e l a t e d  p a r t s .  The s i g h t  mechanism had s o  much l o o s e  motion 

t h a t  a c c e p t a b l e  a c c u r a c y  w a s  i m p o s s i b l e .  The b reech  was changed t o  a v e r t i -  

c a l  s l i d i n g  wedge, and t h e  t r a i l s  r e q u i r e d  r e d e s i g n i n g .  6 

The f r u s t r a t i o n  of r e p e a t e d  f a i l u r e s  i n  t h e  d e s i g n  of  t h e  hydro- 

s p r i n g  r e c u p e r a t o r  caused  t h e  Ordnance Department t o  s t e p  o u t  o f  d i p l o m a t i c  

c h a n n e l s  and c o n t a c t  A l b e r t  Depor t ,  o r i g i n a t o r  of t h e  Pu teaux  r e c u p e r a t o r  

u s c ~ l  o n  t h c  French 75 millimeter gun. A c o n t r a c t  was set up w i t h  Deport  

l o  t l c a s i g i i  hydropneumatic r e c u p e r a t o r  similar t o  t h e  Puteaux d e s i g n ,  f o r  

a s u m  of 60,000 d o l l a r s .  The r e c u p e r a t o r  was t o  be d e s i g n a t e d  t h e  S t .  

Cliarriond, t o  d i f f e r e n t i a t e  i t  from t h e  Puteaux r e c u p e r a t o r .  The f i r s t  S t .  

Chnmond r e c u p e r a t o r  w a s  r e a d y  f o r  t e s t i n g  i n  e a r l y  1918, and a Model 1916 

c a r r i a g e  w a s  s e n t  t o  F rance  f o r  t r i a l s  w i t h  t h e  r e c u p e r a t o r .  By J u n e ,  1918, 

i t  was de te rmined  t h a t  t h e  S t .  Chamond r e c u p e r a t o r  cou ld  w i t h s t a n d  t h e  

f l r i r i g  t es t s ,  b u t  i n  road tests,  t h e  Model 1916 c a r r i a g e  was t o r n  t o  p i e c e s .  

'J'lie Ordnance o f f i c e r s  c o n d u c t i n g  t h e  test  r e q u e s t e d  s i x t y  more c a r r i a g e s  

f o r  t e s t i n g ,  y e t  a t  t h a t  time i n d u s t r y  had been a b l e  t o  produce o n l y  n ine -  

t e e n  c a r r i a g e s .  Although t h e  S t .  Chamond r e c u p e r a t o r  worked w i t h  t h e  

Model 1916 c a r r i a g e ,  i t  w a s  n o t  an  immediate s o l u t i o n  t o  t h e  problem because  

i t  had t o  b e  mass produced i n  s u f f i c i e n t  q u a n t i t i e s  t o  complete  t h e  3,967 

guns which had been o r d e r e d .  

-.PI 

%now, o p .  c i t . ,  p .  220. 

7 1 b i d . ,  - pp. 238-41. 
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P r o d u c t i o n  o f  t h e  S t .  Chamond r e c u p e r a t o r  proved  t o  be  a manu- 

f x t  t i r i ng  probl.cm i n  i t s e l f .  F i r s t ,  t h e  o r i g i n a l  r e c u p e r a t o r  was hand- 

i i ~ a d c ~  t o  the most exnrting t o l e r a n c e s  w i t h  a f l o a t i n g  p i s t o n  t o  p r e v e n t  t h e  

mix ing  of the compressed a i r  and h y d r a u l i c  oil. The i n t e r i o r  of t h e  c y l i n -  

d e r  had t o  b e  p o l i s h e d  m i r r o r  smooth.  Second ly ,  b e c a u s e  i t  was hand made, 

there  c o u l d  b e  no  i n t e r c h a n g e a b i l i t y  of p a r t s ,  p r e c l u d i n g  a s sembly  l i n e  

p r o d u c t i o n .  The Ordnance Depar tment  had t o  r e d e s i g n  t h e  f l o a t i n g  p i s t o n  

w i t h  s e a l s  a l l o w i n g  m a n u f a c t u r i n g  t o l e r a n c e s  i n s t e a d  of t h e  c l o s e  metal- 

t ( ' ) - m c h t a l  f i t  of  t h e  o r i g i n a l  d e s i g n .  I n  a d d i t i o n  t o  d e s i g n i n g  p r o d u c t i o n  

r . ?qu ipmen t ,  i t  was a l s o  n e c e s s a r y  t o  b u i l d  a d u s t l e s s  f a c t o r y  a t  Rock I s l a n d  

Arsc~rinI w i t h  f i l t e r e d  a i r  and c o n s t a n t  t e m p e r a t u r e  and h u m i d i t y .  I t  was 

n o t  u n t i l  November, 1918 t h a t  t h e  f i r s t  r e c u p e r a t o r  w a s  p roduced ,  a l m o s t  

c o n c u r r e n t l y  w i t h  t h e  

Meanwhile, t h e  Ordnance Department  r e a l i z e d  t h a t  t h e  S t .  Chamond 

recuperator was not  g o i n g  t o  b e  a v a i l a b l e  w i t h i n  t h e  immedia te  f u t u r e ,  and 

a n  o r d e r  w a s  g i v e n  t o  p roceed  w i t h  t h e  m a n u f a c t u r e  o f  3,000 h y d r o s p r i n g  

recuperators and t h e n  r e p l a c e  them w i t h  t h e  s u p e r i o r  St. Chamond r e c u p e r a t o r s  

wlicvi mass produc: t i o n  o c c u r r e d .  9 

Tlie t irne between t h e  i n i t i a l .  Ordnance Department  o r d e r  f o r  300 

M o d ( b I  1916 guns a n d  the time t h e  Cirst guri was a c t u a l l y  produccd -in Februa ry ,  

1.918, there were a t  l eas t  s i x  ma jo r  d e s i g n  changes  t o  t h e  c a r r i a g e .  Con- 

s i d e r a t i o n  was even  g i v e n  t o  c h a n g i n g  t h e  d e s i g n a t i o n  t o  Model 1918. Even 

a f t e r  p r o d u c t i o n  had begun on t h e  guns ,  t h e  o u t p u t  was low,  and none  of 

t h e s e  guns were s h i p p e d  o v e r s e a s  f o r  t h e  w a r .  As of 31 December 1918, s i x  

8 I h i d .  I.--_ ; see a l s o  U .  S.  War Depar tmen t ,  "The Chief  o f  Ordnance ,"  - War 
_---__L_- Department  Annual R e p o r t s ,  19=, I (Washington:  Government P r i n t i n g  Office, 
1920) ,  p .  3912. 

9 1 b i d . ,  _---- p.  222. 
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w c ~ t ~ k s  ; i f t : c t r  t h e  w a r  had e n d e d ,  t h e r e  had been o n l y  249  of  t h e  Model 1916 

guns produccd o u t  of the 3 ,967  guns o r d e r e d ,  and t h e  m a j o r i t y  of t h e  u n f i l l e d  

o r d e r s  were c a n c e l . l e d .  These  guns  had a l l  been  produced w i t h  a m a r g i n a l  

l i y r l rosp r ing  r e c u p e r a t o r  which was l a t e r  r e p l a c e d  by t h e  S t .  Chamond recu -  

p(!rntor a n d  the gun was r e d e s i g n a t e d  t h e  Model 1916M1. 10 

Even w i t h  t h e  hydropneumat ic  r e c u p e r a t o r ,  t h e  Model 1916 gun was 

f a r  from s a t i s f a c t o r y .  P a r t s  of t h e  c a r r i a g e  o f t e n  f e l l  o f f  d u r i n g  f i r i n g ,  

and t h c r c ?  was so much s l a c k  i n  t h e  s i g h t s ,  e l e v a t i n g  and t r a v e r s i n g  mech- 

i i t i i s rn  that t h e  gun w a s  u n s a f e  t o  f i r e  o v e r  t h e  h e a d s  of t r o o p s .  11 

Al though t h e  Model 1916 was n o t  a good gun,  and t h e  Ordnance Depar t -  

nic'nt r c c e i v e d  much c r i t i c i s m  f o r  i t s  haphaza rd  development ,  t h e  p r i n c i p l e  

b e h i n d  the gun was good. Because of  i t s  c a p a b i l i t y  of h i g h  e l e v a t i o n ,  i t  

c o u l d  a c h i e v e  a r a n g e  of  1.2,360 y a r d s ,  a l m o s t  d o u b l e  t h e  r a n g e  of t h e  Model 

1902 f i e l d  gun ,  and a l m o s t  5,000 y a r d s  beyond t h e  range of t h e  French  75 

niillimeter gun.  I t  c o u l d  traverse t h r o u g h  45 d e g r e e s ,  and had a maximum 

elevation of 53 d e g r e e s .  l2 

and wi.th h i g h  e l e v a t i o n  and wide  t raverse ,  i t  would have  been t a c t i c a l l y  

I n  p r i n c i p l e ,  i t s  d e s i g n  was t o  be  a l l -Amer ican ,  

suj)( ' r ior t o  any f ie1.d gun a t  t h a t  t i m e .  T h i s  i s  one of t h e  ma jo r  r e a s o n s  

i t s  d(>velopmcnt  was s o  adaman t ly  pushed by  t h e  Ordnance Depar tment .  With 

; i 1  I i L s  f-nu1 t s ,  the Model 991.6 proved  t o  be  v a l u a b l e  b e c a u s e  i t  p roved ,  i n  

prl.ncipl.c, t h a t  t h e  s p l i t  t r a i l  c a r r i a g e  was feasible i f  p r o p e r l y  deve loped .  

T h e  Ordnance Department  and i n d u s t r y  g a i n e d  v a l u a b l e  e n g i n e e r i n g  and t e c h -  

nol.ogical.  e x p e r t i s e  i n  t h e  m a n u f a c t u r e  of a r t i l l e r y  i n  t h e  development  of  

t h i s  weapon. It a l s o  caused  t h e  Ordnance Department  t o  d e v e l o p  p r o c e d u r e s  

__-I - ----__I_-___-._ 

''U.S. War Depar tment ,  O f f i c e  of t h e  Chief  of Ordnance,  Handbook of 
A r t i l l e r y ,  Washington,  Government P r i n t i n g  O f f i c e ,  1920,  p .  78. 
.---. --.-_--- 

llSnow, Op. c i t . ,  p .  238. 

1-2Handbopk -- of A r t i l l e r y ,  Op. c i t . ,  pp.  69-70; see a l s o  K e l l y ,  OJ. 
CL-C,., p p .  105-53 f o r  a c o m p l e t e  t e c h n i c a l  d e s c r i p t i o n  and  d rawing  of t h i s  guq. 
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arid f a c i l  i t  ies t o  mass p roduce  hydropneumat ic  r e c u p e r a t o r s ,  a n  i m p o r t a n t  

stop i n  thcl improvement of a l l  f u t u r e  Un i t ed  S t a t e s  a r t i l l e r y .  

Wll(.!ri the U n i t e d  S t a t e s  e n t e r e d  World War I in 1917 ,  t h c r e  were 

;il)oiil. 5hO M o ( l o 1  1 0 0 2  f i c ~ 1 . d  g:!ins i n  t h c )  Army i n v e n t o r y .  W i t h  o n l y  ‘300 o f  

[ . I t ( , ’  M o t l ( ! I  10.16 f i c \ l r l  grills ordered,  and  110 e s f i n i n t c  o f  delivery w i t l i i r i  ;L 

y ~ i i r ,  the Uii i ted S t a t e s  w a s  i.n a p r e c a r i o u s  p o s i t i o n  w i t h  r e s p e c t  t o  f i e l d  

a r t i .11 .e ry .  To so1.ve t h i s  problem, t h e  U n i t e d  States bought  600 o f  t h e  

French  75 mill imeter f i e l d  guns  f rom F r a n c e  t o  e q u i p  G e n e r a l  P e r s h i n g ’ s  

f o r c e s  u n t i l  t h e  Model 1916 gun went  i n t o  p r o d u c t i o n .  It was d u r i n g  t h i s  

p e r i o d  t h a t  s o  many d e s i g n  problems w i t h  t h e  Model 1916 became a p p a r e n t ,  

w h i c h  Cast s e r i o u s  d o u b t s  on i t s  a v a i l a b i l i t y  w i t h i n  a s u i t a b l e  time f rame.  

Whcin the  r e c u p e r a t o r  prob1.m became c r i t i c a l  t o  t h e  p r o d u c t i o n  of t h e  Model 

191f) gun,  Colonc.1. E.  S .  Hughes, Chief  of A r t i l l e r y  Section, Ordnance Depar t -  

i w n f  Procurclment D i v i s i o n ,  s u b m i t t e d  a memorandum recommending c a n c e l l a t i o n  

of the c o n t r a c t  w i t h  Wi l l i s -Over l and  Company f o r  t h e  2 ,927  Model 1916 gun. 

lle proposed  t h a t  a c o n t r a c t  be n e g o t i a t e d  w i t h  t h a t  f i r m  t o  p roduce  t h e  

same number o f  F rench  75 mill imeter guns ,  a l s o  w i t h o u t  r e c u p e r a t o r s .  The 

rat-i.onale beh ind  t h e  recommendat ion was t h a t  t h e  F rench  gun was a proven  

clc\si.gn, a d a p t a b l e  t o  p r o d u c t i o n  i n  t h e  U n i t e d  S t a t e s ,  and t h a t  i t  would b e  

( j i i i r k e r  arid cheaper t o  p roduce  t h a n  t h e  Model 1916 gun. Mee t ings  were h e l d  

to d iscuss this recommendat ion and on 18 Februa ry  1918,  t h e  Wi l l i s -Over l and  

Company w a s  in formed o f  t h e  d e c i s i o n  t o  m a n u f a c t u r e  t h e  French  gun. 13 When 

thc F i e l d  A r t i l l e r y  Schoo l  l e a r n e d  of t h e  d e c i s i o n  t o  produce t h e  French  

75 m i l l i m e t e r  gun i n  t h e  U n i t e d  S t a t e s ,  t h e y  s e n t  a memorandum t o  Major  

G e n e r a l  W i l l i a m  J .  Snow, who had j u s t  been  a p p o i n t e d  Chief  of F i e l d  A r t i l l e r y .  



The S c h o o l ' s  p o s i t i o n  was t h a t  if a choice  had t o  b e  made on p r o d u c t i o n  of 

. 

an e x i s t i n g  gun, t h e n  t h e  c h o i c e  should c l e a r l y  be t h e  American Model 1902 

f i 4 d  gun equipped  w i t h  a 75 millimeter tube .  The School s t a t e d  t h a t  i n  

I ISO, thc  M o d ~ l  1902 Iiad proven e q u a l  t o ,  arid i n  somc a s p e c t s ,  superior t o  

tlic! French gun. They f e l t  t h a t  the s i g h t i n g  sys tem of t h e  Model 1902 was 

s u p e r i o r  t o  t h e  French gun, and t h a t  a t  r a n g e s  g r e a t e r  t h a n  4,000 y a r d s  i t  

was more a c c u r a t e .  They a l s o  f e l t  t h a t  t h e  c a r r i a g e  w a s  s t u r d i e r .  The 

Ordnance Department opposed t h e  use  of t h e  Model 1902 gun on t h e  b a s i s  t h a t  

t h e  r a n g e  of t h e  gun was n o t  as g r e a t  as t h e  French 75 m i l l i m e t e r  gun and 

coti1.d be out-ranged i n  a c o u n t e r - b a t t e r y  d u e l .  l4 Work c o n t i n u e d  towards 

p r o d u c t i o n  of t h e  French 75 millimeter gun. 

With t h e  i n i t i a l  purchase  of t h e  600 French guns,  t h e  Ordnance De- 

partmenL had r e c e i v e d  drawings of t h e  gun and r e c u p e r a t o r  from France t o  

s t u d y  t h e  problems of maintenance and replacement  p a r t s .  However t h e  drawings 

were f a u l t y  and corrected drawings were not r e c e i v e d  u n t i l  e a r l y  1918, when 

t h e  d e c i s i o n  w a s  made t o  produce t h e  French gun. It w a s  n o t  u n t i l  then  t h a t  

a d e t a i l e d  s t u d y  could  be made of t h e  manufac tur ing  r e q u i r e m e n t s .  l5 TO com- 

pound t h e  problem, t h e  French cons idered  t h e  Puteaux r e c u p e r a t o r  d e s i g n  a 

I~rcn(:h d e f e n s e  s e c r e t .  Not even t h e i r  a r t i l l e r y  o f f i c e r s  knew t h e  i n t e r i o r  

14Xbid . ,  pp.  197-200. General  Snow concluded a f t e r  t h e  war t h a t  one 
o r  t h e  b i g g e s t  m i s t a k e s  made i n  gun procurement w a s  t h e  f a i l u r e  t o  p u t  t h e  
Model 1902 back i n t o  p r o d u c t i o n .  See p. 245. No r e f e r e n c e  s o u r c e  could  be 
found t o  i n d i c a t e  t h a t  a n  i m p a r t i a l  comparison tes t  had been conducted t o  
d e t e r m i n e  t h e  s u p e r i o r i t y  of e i t h e r  gun. Undoubtedly,  t h e  French gun had 
the b e t t e r  reco i l  sys tem and g r e a t e r  range  c a p a b i l i t y .  
an assumpt ion  t h a t  changing t h e  c a l i b e r  of t h e  Model 1902 gun from t h r e e  
i n c h e s  t o  75 millimeters would n o t  have changed t h e  f i r i n g  c h a r a c t e r i s t i c s  
of t h e  gun. It is  p r o b a b l e  t h a t  t h e  School was b e i n g  p a r o c h i a l  i n  i t s  de- 
f e n s e  o f  t h e  Model 1902 gun. 

The School a l s o  made 

1 5 C r o z i e r ,  Op. c i t . ,  pp. 232-33. 
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d c s i g i i  U L  Llie r c c u p c r n t o r .  An agreement between France and t h e  United 

S t a t e s  a s s u r e d  t h e  French t h a t  t h e  details of t h e  r e c u p e r a t o r  would remain 

c . f . r t s s i f i e d  s e c r e t .  The d e g r e e  t o  which t h e  French guarded t h i s  secret can 

Iw c ~ x e m p l i f i e d  by a n  i n c i d e n t  which occurred  a t  t h e  F i e l d  A r t i l l e r y  School.  

011~. of t lw French guns which had been s e n t  t h e r e  t o  f a m i l i a r i z e  s t u d e n t s  

w i t h  t h e  gun b u r s t  d u r i n g  f i r i n g .  The School d e c i d e d  t o  u s e  t h e  wrecked 

gun as i i  t r a i n i n g  a i d  t o  demonst ra te  t h e  p r i n c i p l e  of r e c o i l ,  and c u t  t h e  

r e c w p c r a t o r  l e n g t h w i s e  t o  demonst ra te  t h e  mechanism. Upon l e a r n i n g  of t h i s ,  

the French p r o t e s t e d  v i o l e n t l y  t o  t h e  War Department a b o u t  t h i s  breech  of 

16 secrecy. 

Even w i t h  t h e  c o r r e c t e d  French drawings of t h e  Puteaux r e c u p e r a t o r ,  

thc Ordnance Department had problems i n  t r y i n g  t o  d e t e r m i n e  manufactur ing 

t o L e r a n c e s  and t y p e s  of material t o  use  f o r  producing  t h e  r e c u p e r a t o r .  A 

so l .u t ion  appeared  from a n  unexpected source .  To s u p p o r t  t h e  m i l i t a r y  e f -  

f o r t s ,  Yale U n i v e r s i t y  had purchased f o u r  worn o u t  French 75 m i l l i m e t e r  

guns from France  t o  u s e  i n  t h e i r  m i l i t a r y  t r a i n i n g  program. The Ordnance 

Dcpnrtment l e a r n e d  of t h e  purchase  of  t h e s e  guns and t r a d e d  Yale some 

HrItisti 75 millimeter guns which were b e i n g  manufactured i n  t h i s  count ry  

I-or tlic French guns,  and took t h e  r e c u p e r a t o r s  of t h e  French guns t o  Washing- 

ton f o r  d e t a i l e d  a n a l y s i s .  Upon c l o s e  examinat ion ,  t h e  s e c r e t  of t h e  Puteaux 

r e c u p e r a t o r  was r e v e a l e d .  Each one was hand made t o  a n  i n d e s c r i b a b l y  c l o s e  

t o l e r a n c e  w i t h  p r e c i s i o n  n e a r i n g  p e r f e c t i o n .  These ex t remely  c l o s e - f i t t i n g  

par ts  and h i g h l y  machined s u r f a c e s  could n o t  be  adapted  t o  assembly l i n e  

p r o d u c t i o n  needed t o  q u i c k l y  produce guns. T h i s  i s  t h e  reason  t h e  B r i t i s h  

c d c c t e d  n o t  t o  u s e  hydropneumatic r e c u p e r a t o r s  u n t i l  1918 when t h e y  developea 

16Snow, Op. c i t . ,  p. 239;  see a l s o  "The Chief of Ordnance," - War 
Department Annual Reports, 1919, LOC. c i t . ,  
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l ~ r o l ~ c ~ t -  ni;iriiifactur ing tccihniqueq. The Germans neve r  a t  tempted t o  produce 

1 7  
I 1 1 ~  rc ( -~ ip t*ra tor  d u r i n g  the war a f t e r  examinat ion o f  c a p t u r e d  French guns.  

, -  I t i ( ~  (bx;ic*t i lit; (.onst rwt- ion o f  t h e  r e c u p e r a t o r  a I s o  posed a s i g n i f i c a n t  problem 

L o  tlie Ordnance Department a f t e r  t h e  d e c i s i o n  was made t o  produce t h e  French 

grin. 

On 26  March 1918, t h e  S i n g e r  Manufactur ing Company took  a c o n t r a c t  

l o r  1,000 o f  t h e  Puteaux r e c u p e r a t Q r s ,  t o  be produced a t  a r a t e  of s e v e n t e e n  

per day .  The f i r s t  r e c u p e r a t o r  w a s  n o t  produced u n t i l  one y e a r  l a t e r ,  a f t e r  

18 t l w  war was, over .  

On 1 6  A p r i l  L918, Rock I s l a n d  A r s e n a l  w a s  a l s o  g i v e n  a c o n t r a c t  f o r  

1,000 of  t h e  Puteaux r e c u p e r a t q r s .  The a r s e n a l  encoun te red  t h e  same problems 

w i t l i  the Puteaux r e c u p e r a t o r  as t h e y  were hav ing  w i t h  t h e  S t .  Chamond recu-  

p e r a t o r s  f o r  t h e  Model 1916 gun, s i n c e  t h e  r e c u p e r a t o r s  were v e r y  s imilar  

i n  d e s i g n .  The same d u s t l e s s ,  a i r  c o n d i t i o n e d  assembly b u i l d i n g  was used 

f o r  t h e  assembly of b o t h  r e c u p e r a t o r s .  The e x a c t i n g  t o l e r a n c e s  of t h e  

Puteaux d e s i g n  were r e l a x e d  t o  a l l o w  i n t e r c h a n g e a b i l i t y  of  p a r t s  and new 

p i s t o n  s e a l s  were d e s i g n e d .  A new t y p e  of h y d r a u l i c  o i l  which was n o t  temper- 

i i t i i r t b  s ;c r i s i t i .vc :  had t o  be fo rmula t ed .  It was a t r i b u t e  t o  t h e  d e d i c a t i o n  of 

atmut t h e  t i m e  t h e  Armistice was s i g n e d .  l9 Consequent ly ,  no American-made 

I 7 C r o z i e r ,  Op. c i t . ,  p .  231; see also "The Chief of  Ordnance," War 
--. Department Annual R e p o r t s ,  1 9 2 ,  k c .  c i t .  

I8Snow, Op. c i t . ,  p. 203. 

l 9 I b i d . ,  p .  203 and p .  241; see a l s o  "The Chief of Ordnance," - War -- 
Annual Repo-rts,  1919,  Op. c i t . ,  p .  3927. 
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French guns were used in World War I,2o The gun did become a standard item 

of Army equipment after the war and remained in active service until they 

were replaced with the split trail carriages in the 1935 to 1938 time frame. 

Although the Ordnance Department was not successful in providing 

American-made artillery for American forces in Europe before the war ended, 

there was some American-made British artillery that was used in the War. 

.. Before the United States entered the war, the British had contracted with 

Bethlehem Steel Company to manufacture the Model 1917 British light gun. 

This gun was of 3.3 inch caliber and is referred to as the eighteen pounder 

because of the weight of the projectile, Bethlehem Steel Company produced 

these guns f o r  the British Army throughout the war, 21 

In April 1918, the Army had an urgent need f o r  guns for training 

forces to be sent to Europe, The 600 Model 1902 field guns on hand met 

o n l y  part o f  this training requirement.22 In May 1918, the Ordnance Depart- 

ment ordered 268 of the readily available British guns from Bethlehem Steel 

Company, with the tubes to be made in 3 inch caliber. Shortly afterwards, 

when the decision was m,ade to adapt the 75 millimeter caliber as standard 

f o r  the war, the order was changed to this caliber, which caused several 

20Department of the Army, United States Army in the World. War 1917 - 
-- 1919: Reports of Commander-In-Chief, A ,  Em F., Staff Sections and Services, 
XI1 (Washington: 
Department of the Army, United States Army in the Woyld War, 1917 -1919: 
Reports of Commander-In-Chief, A. E. F., Staff Sections and. Services, XV 
(Washington: Government Printing Office, 1948), 187. There were 109 American- 
made French 75 millimeter guns shipped to Europe, but they arrived after the 
Armistice was signed. 

Government PrinTing Office, 1948), 5, 59 and 76; see also 

21Snow, Op. cit., pp. 243-50. 

*2U.Sm War Department, "The Chief of Field Artillery," War Depart- 
ment Annual Reports, 1919, I (Washington: Government Printing Office, 1920), 
p. 5102. 
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months de l ay  i n  product ion .  

191.8, w i th  s t eady  i n c r e a s e s  i n  monthly product ion .  

t h e  guns had been d e l i v e r e d ,  and by t h e  time t h e  war ended, t h e r e  were 800 

guns i n  t h e  inven to ry .  The gun had a wire-wound r e in fo rced  tube  i n s t e a d  

of a bu i l t -up  tube ,  and because of  t h i s ,  never  r ece ived  t h e  f avorab le  con- 

s i d e r a t i o n  given t h e  French gun. 

of t he  rugged c a r r i a g e ,  r e l i a b l e  mechanical f e a t u r e s ,  and because i t  used 

t h e  same panoramic s i g h t s  as t h e  Model 1902 gun. 

a hydrospr ing  r ecupe ra to r  which was r e l i a b l e  as long  as t h e  o i l  l e v e l  was 

checked. 

191.7 gun i n  t h e  summer of 1918, and t h i s  change caused t h e  Ordnance Depart- 

ment t o  a t tempt  t o  h a l t  p roduct ion  of t h e  American v e r s i o n  o f  t h e  Model 

1917 u n t i l  a hydropneumatic r e c u p e r a t o r  could be i n s t a l l e d .  The F i e l d  

A r t i l l e r y  Department v i o l e n t l y  ob jec t ed  t o  t h i s  proposa l ,  based on t h e  

de l ays  experienced i n  t h e  product ion  of t h e  o t h e r  r e c u p e r a t o r s  f o r  t h e  Model 

1916 gun and t h e  French gun. 

f o r  t r a i n i n g  and t h e  p o s s i b i l i t y  of d e l a y s  could n o t  be accepted .  

r e s u l t ,  p roduct ion  cont inued and a l l  t h e  B r i t i s h  guns produced f o r  t h e  Army 

had hydrospr ing  r e c u p e r a t o r s .  23 

The f i r s t  guns began t o  a r r i v e  i n  January 

By June 1918, 300 of  

However, cannoneers  l i k e d  t h e  gun because 

The gun w a s  equipped wi th  

The B r i t i s h  adopted a hydropneumatic r e c u p e r a t o r  f o r  t h e  Model 

The F i e l d  A r t i l l e r y  Department needed guns 

As a 

I n  September and October of  1918, p l ans  were made f o r  a massive 

A l l i e d  campaign a g a i n s t  t h e  Germans du r ing  t h e  s p r i n g  of 1919. When i t  

became apparent  t h a t  p roduct ion  d e l a y s  would p rec lude  t h e  a v a i l a b i l i t y  of 

s u f f i c i e n t  American-made French guns f o r  t h i s  o f f e n s i v e ,  s e r i o u s  consider-  

a t i o n  w a s  g iven  t o  t h e  use  of t h e  B r i t i s h  gun i n  t h e  campaign. It w a s  f e l t  

t h a t  s u f f i c i e n t  numbers of t h e  gun could be manufactured t o  suppor t  t h e  

e f f o r t .  A s tudy  of t h i s  a l t e r n a t i v e  l e d  t o  an o r d e r  f o r  1 ,500 of t h e  B r i t i s h  
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guns from Bethlehem Steel Company. 24 The Armistice in November 1918 caused 

tlic rontract to be cancelled. It alsq reduced the urgent need to solve the 

(1  i l e m m a  of f i e l d  artillery production. 

CONCLUSIONS 

World War I had a great effect on the evolution of American light 

field artillery, and there were a number o f  important lessons to be learned 

in the production of artillery. 

First, before the war, there was an assumption by the government 

and the general populace that the United States could quickly mobilize a 

large army f o r  national defense because of the large national industrial 

b w w ,  This assumption proved to be a complete fallacy. Weapons technology 

was reaching new heights, and artillery was one of the most complex items 

to manufacture because of the carriage components and the recoil mechanism. 

Additionally, with respect to light artillery, a weight restriction of 

3,900 pounds was placed on the gunt ammunitiqn and limber. 

the sustained pulling weight for a section of horses. In gun design, care- 

ful consideration had to be given to component weight. 

recuperator problems with the Model 1916 gun could have been solved by 

building a larger recuperator with heavier springs, but the weight of other 

components would have been reduced to the point of structural weakness. 

Complex weapons production, with which the industrial base had had little 

or no manufacturing experience required a long lead time until production 

began. 

This represented 

Undoubtedly, the 
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Secondly, shortly after the war had ended, Congress, the Ordnance 

Department and the civilian contractors suffered severe public criticism 

for the lack of war materiel when the war began and the inability t o  pro- 

vide  materiel rapidly during the warO25 Congress was blamed for failure 

to appropriate funds for materiel before the war. The Ordnance Department 

was blamed for a lack of foresight, planning and judgment in procuring war 

materiel. Civilian contractQrs were blamed for not putting their full 

resources into the production effort, causing excessive production time. 

These criticisms must be placed in proper perspective, Most of 

the criticism arose because the European countries were able to fight a 

war and still produce great quantities of war materiel, while it seemed 

that the United States could not meet its commitments to the war effort in 

materiel. It should be remembered that the United States had not been en- 

gaged in a major war since 1865, and that the nation's industry was geared 

to a peace-time economy. Even the Spanish-American War d i d  l i t t l e  to d i s -  

rupt that status. In contrast, the European cguntries had been involved 

in numerous wars from 1865 to 1914, Even when the European countries were 

at peace, they engaged fn an active arms trade around the world which sus- 

tained such weapon industries as Krupp of Germany and Schneider of France. 

Had World War 1 lasted a year longer, American industrial experience and 

capacity would have produced significant results; materiel production was 

just beginning as the war ended,26 The evident lesson was that weapons 

25Crozier, pp. c i t . ,  passim; see also Department of the Army Pamphlet 
20-212, Op. cit,, pp. 318-23. 

26"The Chief of Ordnance ) "  War Department- Annual Reports., 1919, Op 
cit., pp. 3872-77; dfscussion of production and charts for cornparisan of 
war-time production. 
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producing capability must be  maintained during peace-time to assure adequate 

materiel during a war. Mew weapon technologies must be integrated into this 

capacity. 

Third, attempts were made to produce an advanced light artillery 

carriage without an adequate testing program to discover design faults and 

weaknesses before a final design was approved for production. The Model 

1916 was still in the experimental stage when the threat of war prompted 

production of the gun. Then numerous design faults necessitated many changes 

and delays in production. The result was a superior idea built into an 

unsatisfactory gun. 

duction line. 

Weapon devehpment could not be carried i n t o  the pro- 

Finally, foreign influence on American artillery during the war was 

profound, 

interchangeability of ammunition with the French gun. 

recuperator was adapted for American artillery and improved upon by the 

Ordnance Department. The Deport carriage influenced the design of the Model 

1916 carriage which was the prototype of later towed artillery carriages. 

The caliber of light artillery was changed to 75 millimeter for 

The French-designed 

At the end of World War I, the United States Army was equipped with 

four different light field guns; the Model 1902 3-inch gun, the Model 1916 

gun, the French Model 1897 gun, and the British Model 1917 gun, This wide 

assortment of light field guns left the Amy in a bewildering situation as 

to the future of light artillery. The choice of  which weapon, or combi- 

nation of weapons to be used as the standard light field gun was a problem 

but it was only one of the many problems created or left unanswered by the 

war. 



CHAPTER V 

PROGRESS OF THE I.,ICHT FIELD GUN I N  THE 

UNITED STATES AKMY BETWEEN 

WORLD WARS 

A t  the end o f  World War I ,  t h e  Army found i t s e l f  w i t h  n w i d e  

v a r i e t y  o f  a r t i l l e r y  r a n g i n g  f rom 37 mill imeter f i e l d  guns  t o  1 6  i n c h  

( *onst  a r t i l l e r y .  Dur ing  t h e  war, a dependence  upon t h e  All ies  f o r  a r t i l -  

1t:ry h a d  u p s e t  t h e  a c c e p t e d  prewar  s t a n d a r d s  f o r  a r t i l l e r y ,  and  changes  

i l l  t a c - t  i(.s and t e c h n o l o g y  had r e q u i r e d  r e o r g a n i z a t i o n  of  m i s s i o n s  and 

i i i : i l ( ~ r i i h l .  Major ( k n e r a l  W i l l i a m  .J. Snow, t h e  Chief  of  F i e l d  A r t i l l e r y ,  

t - c ~ c ~ o ~ y i  i z cd  tlic s e r i o u s n e s s  o f  t h e s e  problems.  I n  e a r l y  December, 1918, 

l i t .  stint a memorandum t o  Genera l  March, t h e  Chief  of S t a f f  of t h e  Army, 

rcc*ormntwding t h e  f o r m a t i o n  of a boa rd  o f  o f f i c e r s  t o  s t u d y  t h e  r e q u i r e m e n t s  

I-or a r t i l l e r y  t o  s u p p o r t  t h e  f u t u r e  Army. 

( k w c r o l  W i l l i a m  I .  Westervelt, a prominent  a r t i l l e r y m a n ,  c h a i r  t h e  boa rd .  

l’he Chief  of S t a f f  approved  t h e  memorandum. 

H e  a l s o  recommended t h a t  B r i g a d i e r  

1 

War Department  S p e c i a l  O r d e r s  Number 289-0, December 11, 1918,  

a p p o i n t e d  a board  of  o f f i c e r s  t o  meet a t  Chaumout, F r a n c e ,  w i t h  t h e  c h a r t e r  

to c o n d u c t  a s t u d y  o f  t h e  armaments ,  c a l i b e r s  and t y p e s  of mater ie l ,  k i n d s  

and p r o p o r t i o n  o f  ammunit ion and methods of t r a n s p o r t  of t h e  a r t i l l e r y  t o  

lit: a s s i g n e d  t o  a f i e l d  army. The boa rd  w a s  t h e r e a f t e r  p o p u l a r l y  known as  

IWilliarn J .  Snow, S i g n p o s t s  of Exper ienc-e  (Washington:  U.S. F i e l d  
A r t i l l e r y  A s s o c i a t i o n ,  1 9 4 1 ) ,  pp. 299-305. 
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t l i r >  C a l i b e r  Board and sometimes as t h e  W e s t e r v e l t  Board,  b e c a u s e  of  i t s  

( * \ I ; I  i rIii;ii1, ( ; ~ ~ 1 i ~ ~ r i ~  1 Westcrvcbl t . Other  Board members were B r i g a d i e r  Genera l  

l {o l )c>r - t  1'. l , - i ~ ~ ,  Br igadier  General W i l l i a m  P .  E m i s ,  ColoncB1 .Jamt . s  H .  

Hi1 l a r d ,  C o l o n c ~ l  Ralph El. P e n n e l l ,  T, ieutenant  Co lone l  Walter P .  Boa twr igh t ,  

; i i i d  L i w k n a n t  Colo t ic~l  Webs ter  A .  Cnpron. A t  i ts  i n i t i a l  mee t ing ,  i t  was 

orgiln i zcicl nncl soon began a c c u m d  a t i i ig  d a t a  in France .  The Board conducted  

iiumerous i n t e r v i e w s  w i t h  b o t h  American and  French  a r t i l l e r y  o f f i c e r s ,  and 

began v i s i t i n g  a r t i l l e r y  m a n u f a c t u r i n g  p l a n t s .  A f t e r  s u f f i c i e n t  d a t a  had 

been  g a t h e r e d  i n  F rance ,  t h e  Board went t o  I t a l y  and c o l l e c t e d  a d d i t i o n a l  

d a t a .  Board members v i s i t e d  t h e  I t a l i a n  Great H e a d q u a r t e r s  and t h e  I t a l i a n  

t c c l i n i c a l  f a c i l i t i e s  where t h e y  i n t e r v i e w e d  b o t h  a r t i l l e r y  o f f i c e r s  and 

ortlnilnt*c o f f i c e r s .  A similar v i s i t  was made t o  t h e  B r i t i s h  h e a d q u a r t e r s  

i i i  I;riinc*cl a r i d  Creat B r i t a i n .  The Board a l s o  had c o n f e r e n c e s  w i t h  commanders 

oI  t tic) mijor American o c c u p a t i o n  u n i t s  i n  Europe.  2 

Tn April, 1919, t h e  Board r e t u r n e d  t o  t h e  Un i t ed  States ,  and i n  

Wasliington, i t  s i f t e d  t h r o u g h  t h e  mass o f  i n f o r m a t i o n  which had been c o l -  

l e c t e d  i n  Europe.  Dur ing  t h i s  p e r i o d ,  t h e  Board w a s  a l s o  i n  c l o s e  com- 

m u n i c a t i o n  w i t h  t h e  C h i e f s  o f  F i e l d  A r t i l l e r y ,  Coas t  A r t i l l e r y ,  Ordnance,  

and t h e  Chemical  War fa re  S e r v i c e .  T h i s  e n s u r e d  i n c l u s i o n  of t h e  c u r r e n t  

d o c t r i n a l  and t e c h n i c a l  a s p e c t s  i n t o  t h e  B o a r d ' s  r e p o r t .  The B o a r d ' s  com- 

pIctc!d r e p o r t  was forwarded  t o  t h e  Chief  of S t a f f  o f  t h e  Army and approved  

o n  May 23 ,  1919.  3 

2William I. W e s t e r v e l t ,  "A C h a l l e n g e  t o  American Eng inee r s " ,  Army 
Ordnance ,  ._I -.__.---- I ,  2 (September-October ,  1 9 2 0 ) ,  59-64.  
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Thcl sub:jccts cove red  by t h e  Hoard ' s  r e p o r t  were numerous and r e -  

I I ~ ! ~ * L C ! C I  i i  r c i a l i s t i c .  v i e w  o . f  a r t i l l e r y  :in f u t u r e  wars. I n  d e t e r m i n i n g  t h e  

1 -ypes  i l nd  c d i b c r s  o f  a r t i l l e r y  t h a t  s h o u l d  be  used  by a f i e l d  army, t h e  

Ihlarct cl.iv.ided t a c t i c a l .  a r t i l l e r y  i n t o  t h r e e  g e n e r a l  c l a s s e s .  The f i r s t  

c l a s s  w a s  d i v i s i o n a l ,  o r  l i g h t  a r t i l l e r y  composed of  t h e  75 mill imeter gun 

m d  the 105 millimeter h o w i t z e r .  The n e x t  c l a s s  w a s  t h e  c o r p s ,  o r  medium 

a r t i l l e r y  c o n s i s t i n g  of t h e  4 .7- inch  gun and t h e  1 5 5  mill imeter h o w i t z e r .  

I ' i n a l L y ,  t h e  army, o r  heavy a r t i l l e r y  w a s  t h e  155 mill imeter gun,  t h e  8- inch  

h o w i t z e r  and t h e  240  millimeter h o w i t z e r .  4 

1.11 a s s i g n i n g  t h e  c lasses  of  a r t i l l e r y ,  t h e  Board s e t  f o r t h  i d e a l  

spc:r i. fT.i.ca t ions f o r  weapons i n  e a c h  g e n e r a l  c lass .  These  s t a n d a r d s  and 

s p c ( . : i f i . c a t i o n s  r e p r e s e n t e d  g o a l s  t o  b e  a c h i e v e d  i n  t h e  r e s e a r c h  and develop-  

mcnt programs f o r  e a c h  weapon, t o  i n c l u d e  r a n g e s ,  w e i g h t s ,  ammunit ion,  

traverse and e l e v a t i o n  r e q u i r e m e n t s  and o t h e r  d a t a  c o n s i d e r e d  e s s e n t i a l  t o  

ac*c:oinplish a r t i l l e r y  m i s s i o n s  o f  t h e  f u t u r e .  From d a t a  based  on t h e  Nor ld  

Wilr 1. e x p e r i e n c e ,  t h e  Board conc luded  t h a t  m o t o r i z e d  v e h i c l e s  were s u p e r i o r  

L O  Iiorscs i n  moving a r t i l l e r y .  t h a t  i t  was f e a s i b l e  t o  m o t o r i z e  a l l  a r t i l -  

I cbry c!xc-c!pt rii i 1.wny guns, and t h a t  some form of  m o t o r i z e d ,  s e l f - p r o p e l l e d  

l ' l i e  130arcl's r e p o r t  was one o f  t h e  most  s i g n i f i c a n t  s t u d i e s  t o  come 

f r o m  t h e  war e x p e r i e n c e ,  s i n c e  i t  set t h e  o b j e c t i v e s  f o r  t h e  development  of 

4 U . S .  War Depar tment ,  "Study o f  t h e  Armament and Types o f  A r t i l l e r y  
Materiel t o  b e  Ass igned  t o  a F i e l d  Army", F i e l d  A r t i l l e r y  J o u r n a l ,  I X ,  3 
( Ju ly-Augus t ,  1 9 1 9 ) ,  289-347 ; (Herea f t e r  r e f e r r e d  t o  a s  t h e  C a l i b e r  Board 
Iitipor t . ) 

5 1 b i d . ;  -.I Ey m o t o r i z i n g  t h e  a r t i l l e r y ,  t h e  Board meant t h a t  a t r u c k  
o r  t r a c t o r  wou1.d be used  i n s t e a d  of  h o r s e s  a s  a pr ime mover of towed 
artillery. T h e  m o t o r i z e d  s e l f - p r o p e l l e d  a r t i l l e r y  w a s  a s p e c i a l  c a t e g o r y  
o r  a r t i l l e r y  i n  which t h e  gun mount and  c r a d l e  were. a t t a c h e d  t o  t h e  c h a s s i s  
o f  i j  t r a c t o r - t y p e  v e h i c l e ,  and t h e  gun was f i r e d  f rom t h e  v e h i c l e .  
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;it- t I I I c'ry i t ]  t l i r  pcb;ic:cl-t i i i i c ~  per iod  between World War T. and World War 11. 

I ~ t ~ t ~ i ~ l t s ( . ~  01- t.lie researcli and  development program s t i m u l a t e d  by t h e  Hoard 's  

rc ipor t ,  e v e n  w i t h i n  a l i m i t e d  budget ,  t h e  United S t a t e s  was i n  a much 

tii.gticr s t a t e  of m l l i t a r y  r e a d i n e s s  when i t  became involved  i n  World War I1 

t I i a n  i t l i d  been  i n  A p r i l ,  1917 .  

One of t h e  major c o n c l u s i o n s  of t h e  C a l i b e r  Board was t h a t  t h e  

d i v i s i o n a l  a r t i l l e r y  had t o  have t h e  m o b i l i t y  t o  permit  i t  t o  keep pace 

w i t h  t h e  i n f a n t r y ,  b u t  a t  t h e  same t i m e  i t  had t o  have t h e  maximum power 

commensurate w i t h  t h a t  m o b i l i t y .  

was t h e  i n f a n t r y  of t h e  opposing fo rce .  The d i v i s i o n  a r t i l l e r y  had t o  have 

;ic*c.rrr;ic:y a n d  F lex ib i . l . i ty  t o  q u i c k l y  change t a r g e t s  and i t  had t o  have g r e a t  

r;iiigtl ht:c:;iiisc o f  cchelonmc.nt in d e p t h  . The o f f e n s i v e  m i s s i o n s  of  d i v i s i o n  

;ir t i 1 I.c,ry .inc.:.Ludc.d c u t t i n g  barbed  w i r e  b a r r i e r s ,  d e s t r o y i n g  machinegun 

ii(?.~;ts, g a s s i n g  enemy areas,  firing on enemy i n f a n t r y  positions, and f i r i n g  

the deep  b a r r a g e  t h a t  preceded i n f a n t r y  a t t a c k s .  The d e f e n s i v e  m i s s i o n s  

o f  d i v i s i o n  a r t i l l e r y  inc luded  c o u n t e r - o f f e n s i v e  f i r e s  t o  b r e a k  up enemy 

format ions ,  f i r i n g  on t h e  main a t t a c k  w i t h  a n n i h i l a t i n g  f i r e s  and b a r r a g e ,  

The pr imary t a r g e t  of d i v i s i o n  a r t i l l e r y  

and c lose- range  s h r a p n e l  f i r e  on a t t a c k i n g  f o r c e s . 6  It  w a s  t h e  consensus 

o f  tlic Board t h a t  t h e  75 millimeter gun f i r i n g  a f i f t e e n  pound p r o j e c t i l e  

; i i i t l  l I i l v ~ . n ~ ;  ii range of n o t  less t h a n  11,000 y a r d s  was a s a t i s f a c t o r y  weapon 

Ior d i v i s i o n  a r t i l l e r y .  7 

In c o n s i d e r i n g  t h e  i d e a l  l i g h t  a r t i l l e r y  gun f o r  d i v i s i o n  a r t i l l e r y ,  

t h e  Board recommended: 

~ ~~ 

% b i d . ,  p .  294. 

7 1 b i d . ,  p. 299. 
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"a gun of about  3-inch c a l i b e r  on a c a r r i a g e  p e r m i t t i n g  
a v e r t i c a l  a r c  of f i r e  from minus 5 d e g r e e s  t o  p l u s  80 
dclgt-tvs ; i i  pro j  c c  t il e weighing n o t  over  20 pounds, s h r a p n e l  
;inti 111j:11 cbxpl o s i v e  s h e l l  of s a t i s f a c t o r y  man-ki l l ing  
t-I1ilri1c*Lc~ri.:jL ics  w i t l i  3 m a x i m u m  range  of 15,000 y a r d s ;  
I ixc4 ainmunit ion ;  smokeless ,  f l a s h l e s s  p r o p e l l i n g  c h a r g e ;  
time ruse  f o r  s h r a p n e l ;  bore-safe ,  super-quick and s e l e c t i v e  
clclay fiises f o r  s h e l l . . .  Two p r o p e l l i n g  c h a r g e s  should  
be f u r n i s h e d ,  a normal charge  f o r  about  11,000 y a r d s  range  
arid a s u p e r  charge  f o r  maximum range.  The p r o p o r t i o n  should 
be  90 p e r c e n t  of  t h e  former and 1 0  p e r c e n t  of  t h e  l a t t e r . . .  
A maximum ra te  of f i r e  of 20 rounds per  minute  i s  deemed 
s u  f f i c  i.en t . '' 

U n t i l  a weapon w i t h  performance c h a r a c t e r i s t i c s  approaching  t h o s e  of t h e  

i d e a l  gun could b e  developed,  t h e  Board recommended arming h a l f  of t h e  

l i g h t  a r t i l l e r y  u n i t s  w i t h  t h e  75 millimeter Nodel 1916 f i e l d  gun and t h e  

other half  w i t h  t h e  75 millimeter Model 1897 French gun. 8 

!'or t r a n s p o r t ,  t h e  Board s ta ted t h a t  ' 'mechanical t r a n s p o r t  is  t h e  

pr i i n ~ ~  iriovcbr o r  the f u t u r e " .  I t  recommended e x t e n s i v e  development work in 

t l i  is i i re i i  and p r c d i c  t e d  r a d i c a l  changes encompassing f u t u r e  s e l f - p r o p e l l e d  

a r t i l l e r y .  A t  t h a t  time, t h e  Board f e l t  t h a t  twelve miles p e r  hour w a s  

s u f f i c i e n t  f o r  a motorized prime mover. From a p r a c t i c a l  p o i n t  of view, 

the hoard recommended t h a t  f o u r  l i g h t  f i e l d  a r t i l l e r y  reg iments  be motorized 

and that  t h e  h o r s e  should remain i n  s e r v i c e  as a mover u n t i l  t h e  t r a c t o r  

9 d c m m s t r a t e d  a c l e a r  s u p e r i o r i t y  over  h o r s e s  as a r t i l l e r y  prime movers. 

In 1919, u s i n g  t h e  c h a r a c t e r i s t i c s  of  t h e  C a l i b e r  Board ' s  i d e a l  

1.igtit gun and the e x p e r i e n c e  ga ined  i n  producing t h e  Model 1916 f i e l d  gun, 

the Ordnance Department began a development program f o r  t h e  l i g h t  d i v i s i o n  

gun.  A f t e r  some of t h e  b a s i c  d e s i g n  f a u l t s  were c o r r e c t e d  on t h e  Model 

1916 s p l i t  t r a i l  c a r r i a g e ,  i t  had been a f a i r l y  good c a r r i a g e .  The Ordnance 

81bid . ,  p p .  309-10. 

91b id . ,  pp.  310-11. 



Ik!p;ir~tii(~iit devc loped  a new c a r r i a g e  d e s i g n a t e d  t h e  Model 1920, u s i n g  t h e  

Ixisic- d e s i g n  of  t h e  Model 1916 b u t  w i t h  s i g n i f i c a n t  improvements .  

lowing  t h e  C a l i b e r  Board's recommendat ion,  t h e  new c a r r i a g e  was des igned  

[-or use w i t h  e i t h e r  the 75 millimeter gun o r  a l i g h t  d i y $ s i o n a l  h o w i t z e r .  

l'lic Ordnance Department  worked q u i c k l y  on t h e  p r o j e c t ,  and by December, 

Fol -  

'!, 

1920,  t h e  f i r s t  improved gun ,  made a t  W a t e r v l i e t  A r s e n a l  was assembled  and 

t e s t  t i r e d  o n  a s p l i t  t r a i l  c a r r i a g e ,  Model 1 9 2 0 ,  made a t  Rock I s l a n d  

A l s o  u n d e r  devel.opment by tlie Ordnance Department  a t  t h i s  t ime  was 

Ikcause  there 1 'I 
; I  I ) ox  I r';i i 1 (iiirr i;tgo, to  t i t>  dcts1.g:nntcvl the  Model 1921..  

t- i i i g c ' ,  t i l e  Ordnance Department  d e c i d e d  t o  m a n u f a c t u r e  a small  q u a n t i t y  o f  

b o t l i  t y p e s  and conduc t  a compar i son  tes t  t o  d e t e r m i n e  which w a s  b e s t .  The 

s p l . i t  t r a i l  c a r r i a g e  was h e a v i e r  and more c o m p l i c a t e d  thpn t h e  box t r a i l  

c a r r i a g e ,  b u t  i t  a l lowed  much w i d e r  limits of  traverse and e l e v a t i o n .  1 2  

As t e s t i n g  c o n t i n u e d  a t  Rock I s l a n d  A r s e n a l ,  t h e  Model 1920 gun demon- 

s t i r a t e d  good p o t e n t  ia1,  a c h i e v i n g  some o f  t h e  d e s i r e d  c h a r a c t e r i s t i c s  of 

' - O 1 l A r t i l  l e r y  D i v i s i o n  Notes", Army Ordnance ,  I ,  4 (January-March,  
192.1.) , 220. 

''The box t r a i l  c a r r i a g e  was a m o d i f i c a t i o n  of t h e  o l d e r  s i n g l e  
t r a i l  c a r r i a g e .  It  used  two ra i l s  t o  form a na r row t r i a n g l e ,  w i t h  a t r a i l  
s p a d e  a t  t h e  a p e x  and t h e  c a r r i a g e  a x l e  a t  t h e  b a s e .  The s p a c e  between t h e  
t r a i l  a l l o w e d  t h e  gun c r a d l e  t o  b e  e l e v a t e d  t h r o u g h  t h e  s p a c e  t o  f i r e  a t  
e l e v a t i o n s  up t o  a b o u t  55 d e g r e e s ,  which was a marked improvement o v e r  t h e  
s i n g l e  t r a i l  c a r r i a g e .  However, i t  s t i l l  a l lowed  o n l y  a na r row a n g l e  o f  
I: raversc . 

121fArt i i . l l .ery D i v i s i o n  Notes" ,  Army Ordnance,  - I ,  4 (January-March,  
192 I - ) ,  220. 
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degrc t i s .  (Al though t h e  C a l i b e r  Board had recommended 360 d e g r e e s  of  

traverse, the Ordnance Department  had conc luded  t h a t  t h i s  would r e q u i r e  

;I I’ i v o t  t i iount,  w1i ic .h  s c - t e m e c l  impract i c n l  :it t h a t  t i m c ?  w i t h  horse drawn 

i i r L  i l  1 c!-ry. ‘l’tie w c ? i g l i t  of  .such a c a r r i a g e  would exceed  3 ,  900 pounds,  ttie 

maximum s u s t a i n e d  p u l l i n g  l o a d  f o r  a s e c t i o n  of s i x  horses.) The new 

c a r r i a g e  was w e l l  b a l a n c e d  and c o u l d  be un l imbered  by two men, b u t  i t  was 

v e r y  heavy.  T h e  we igh t  of t h e  gun and c a r r i a g e  w a s  3 ,660  pounds and t h e  

1 i i n h c ~ r  weighed 1 ,150  pounds ,  t o t a l i n g  4 , 8 1 0  pounds.  Both t h e  c a r r i a g e  and 

1 iml)cr were equ ipped  w i t h  r u b b e r - t i r e d  whee l s  f o r  m o t o r i z e d  t r a n s p o r t .  

I I i c ~ s c ~  w I i c ~ c ~ 1 . s  wc?rcb lirxivy, w c 2 i g h i i i g  2 9 5  pounds eac.h, and accoun ted  f o r  much 

0 1  L l i c >  wt:igItL 0 1  t . l i e  gun.  ‘In t e s t  f i r i n g  unde r  p r o v i n g  ground c o n d i t i o n s ,  

t l icl  j:un worked well . l 3  

I ,  

However, a c t u a l  f i e l d  tests were n o t  f a v o r a b l e .  

I.n l a t e  1 9 2 2 ,  one of t h e  two Model 1920  guns  was s e n t  by t h e  

Ordiinnce Department  t o  Camp Bragg,  Nor th  C a r o l i n a  f o r  t e s t i n g  by t h e  F i e l d  

A r t i 1 . l e r y  13oard. Al though t h e  i d e a  of wide t r a v e r s e  and h i g h  e l e v a t i o n  

appea.Lcd t o  t h e  F i e l d  A r t i l l e r y  Board,  t h e y  conc luded  t h a t  t h e  c a r r i a g e  

w i i s  Loo heavy and c o m p l i c a t e d  f o r  a ~ c e p t a n c e . ~ ~  I n  a d d i t i o n  t o  t h e  heavy 

wlic:c)l  s ,  :inother rc:ason f o r  the w e i g h t  of  t h e  Model l.920 w a s  e x c e s s i v e  was 

1 1 ~ 1 1  L l i t . )  i i t i w  ~ U I I  tul)c.\,  (wf-i.i.cli had  bccbii clevel oped L O  m e c t  t h e  C a l  i b e r  I3oard ‘ s  

t - i l t l i \ t ’  : ipc-!c* 1 l..ic:at 1.0ns) w a s  abou t  two Ceet l o n g e r  tliiin titic? o l d c r  75 m i  1 1  iineter 

guns arid w a s  a b o u t  240  pounds h e a v i e r .  This w e i g h t ,  combined w i t h  the 

weight  of  the v a r i a b l e  l e n g t h  r e c o i l  mechanism and c r a d l e .  was 1 , 9 2 5  pounds,  

wliich w a s  600 pounds h e a v i e r  t h a n  t h e  Model 1916 gun o r  t h e  Model 1897 gun.  

1411hnnunl. R e p o r t  of  t h e  Chief  of  F i e l d  A r t i l l e r y ” ,  -- F i e l d  A r t i l l e r y  
.fourim.l, . --- .-- XII, 6 (November-December, 1 9 2 2 ) ,  470-71. 
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IIowcivor, L t i c  nc'w gun c o u l d  a c h i e v e  t h e  1.S 000 yard  range r e q u i r e m e n t  o f  

L l ie)  (;;I 1 i l)cbr B o a r d  .' 
A T t . ( h r  f l i t h  iti .it .ia1 t e s t s  o f  t.Iic! Model 3.920 gun b y  tlie 1:ieltl A r t i l -  

I (11-y fioard, tlich Or(1n:iiiccJ Dchpartment d c c  i.decl t l iat  tlic l i g h t  1iow.l tzc=r  on 

L l t  is ( - a r r i a g e  woiild a l s o  be  t o o  heavy and t h e  idea  of a dua l -pu rpose  s p l i t  

t r a i l  c a r r i a g e  w a s  d ropped  a t  t h i s  time. P l a n s  were made t o  r e d e s i g n  t h e  

s p l i t  t r a i l  c a r r i a g e  and e l i m i n a t e  a b o u t  500 pounds o f  w e i g h t .  l h  

IJ1iil.e t h e  Model 1920 gun was b e i n g  t e s t e d ,  t h e  Ordnance Department  

w a s  ; i l s o  d e v e l o p i n g  the Model 1921. box t ra i l .  c a r r i a g e  f o r  a compar ison  t e s t  

i i s i i l g  t l i o  s;imo r i i o t l c l  gun a s  used on tlie Model. 1920  c a r r i a g e .  Tlie b o x  t r a i l  

I i t t i  i t ( $ ( I  t I t 0  I cw ; i t :  i o n  t o  4 5 clcgrcc>s ant1 requ.iretl IIO vat- i i i l ?  1 0  1 tltigtli t-cC*oi 1 

I ~ I ( ~ ( * I I ~ I I I  ism, w l i  i t s 1 1  s iulp1 i f itld tlie (*rritl 1.c) and rcducit7d t h o  w e  iglit: . [k(*iiusc' o f  

tliis, t l i c l  t oL :a l  wei .ght  of  the grin a n d  1.imber was 4,000 pounds.  1 7  

Tlie a d v a n t a g e s  o f  1 i g h t e r  we igh t  and s i m p l i c i t y  of the Node1 1921 

gun were somewhat o f f s e t  by t h e  na r row e i g h t  d e g r e e  l i m i t  of  t r a v e r s e  of  

tlie gun .  T a c t i c i a n s  were b e g i n n i n g  t o  r e a l i z e  t h e  i m p o r t a n c e  of b e i n g  

a r t i l l e r y  f i r e s  l a t e r a l l y  t o  mass f i r e p o w e r  a t  d e c , i s i v e  

b a t t l e f i e l d .  A wide ang le  of t r a v e r s e  on  gun  c a r r i a g e s  

. j c i c : t  tlie c a r r i a g e .  I t  w a s  t e m p o r a r i l y  a d o p t e d  f o r  u s e  w i t h  t h e  l i g h t :  

157>. A .  Gurney ,  "Seventy-Five  vs .  Soixante-Quinze" ,  --.-.---- Army Ordnance ,  
I, 6 (Nay-June, 1 9 2 1 ) ,  325-26. 
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h o w i  t z c r  ( w h i c h  w a s  s t i l l  i n  t h e  development  s t a g e s )  w i t h  t h e  p r o v i s i o n  

c:ai-r i age  was dcvel.opec1 by the Ordnance Depar tment .  U n l i k e  t h e  Yodel 1920,  

i.t w a s  d e s i g n e d  s p e c i f i c a l l y  f o r  t h e  7 5  mill imeter gun. T h i s  new c a r r i a g e ,  

d e s i g n a t e d  t h e  Model 1923,  w a s  d e s i g n e d  f o r  we igh t  r e d u c t i o n  and w a s  much 

s i m p l e r  t h a n  t h e  Model 1920 c a r r i a g e .  The we igh t  o f  t l ie  Model 1920 gun 

tubc? w a s  r educed  by s h o r t e n i n g  i t  by s i x  i n c h e s  and u s i n g  a l i g h t e r  drop-  

t t i 1 ) c l s ;  t : I l i i t  is, i t .  was s t r e n g t h e n e d  by the a u t o - f r e t t a g e  method. Auto- 

rrc!tt.;.ige w a s  n new p r o c e s s  by which t h e  t u b e  was Formed from a s i n g l e  

c:ist iiig and t h e n  p r e - s t r e s s e d  i n t e r n a l l y  u n d e r  t remendous  h y d r a u l i c  p r e s -  

s u r e ,  i l l l owing  h i g h e r  p r o p e l l a n t  p r e s s u r e s  w i t h o u t  t h e  dange r  of  b u r s t i n g .  

This p r o c e s s  i s  s imi l a r  i n  t h e o r y  t o  t h e  Rodman p r o c e s s  and t h e  b u i l t  up  

proc.ess of s t r e n g t h e n i n g  gun t u b e s  b u t  r e s u l t e d  i n  a s t r o n g e r  t u b e  because  

i.L' w; is  Formctd from one  p i e c e ,  and w a s  o f  t h e  same m a t e r i a l  t h r o u g h o u t . 2 0  

prev ious  giins and r e q u i r e d  f ' requent  ma in tenance .  Hecause t h e  Modcl.1. 1 9 2  3 

gun had  a maximum e l e v a t i o n  of  j u s t  o v e r  4 5  d e g r e e s ,  t h e r e  was no dange r  

18"Annual Repor t  of t h e  Chief  of  F i e l d  A r t i l l e r y " ,  F i e l d  A r t i l l e r y  
. . Jou rna l ,  .--.- - ---- X I V ,  2 (March-Apri l ,  1924), 119.  

l 9 l b i d . ,  -I_ p.  110. 

I0For  a d e f i n i t i v e  e x p l a n a t i o n  of  t h e  a u t o - f r e t t a g e  p r o c e s s ,  s e e  
A l b e r t  E .  Guy, " A u t o - f r e t t a g e " ,  A r m y  . Ordnance ,  -- I ,  3 (November-December, 
1920) ,  126-29. 



; I  viiri : ibl  c~ .lengtli reco i l  s y s t e m .  A s i m p l . c r ,  1 i g h t e r ,  f i x e d  l e n g t l i  r e c o i l  

systcbin w a s  used, and this 1iel.ped .reduce t.he we igh t  o f  the gun.  The 4 5  

sl i g l i t l y  s l i o r t e r  t u b e  t h a n  t h e  Model 1920  gun.  The carr iage a l s o  allowed 

a w i d e  t r a v e r s e  of 4 5  d e g r e e s ,  more t h a n  any  o t h e r  c a r r i a g e  deve loped  a t  

t l ia t  t ime. The  Model 1923  a l s o  used  s t e e l - t i r e d  w h e e l s ,  i n  p l a c e  of t h e  

heavy r u b b e r - t i r e d  wheels used  on t h e  Model 1920,  and t h i s  made t h e  gun 

l i g h t e r .  The gun underwent  e x t e n s i v e  tests by t h e  F i e l d  A r t i l l e r y  Board 

b e g i n n i n g  i n  1 9 2 4 .  It was a s a t i s f a c t o r y  s y s t e m  and w a s  a c c e p t a b l e  t o  

t l i c b  f i . c l d  a r t i . l l e r y .  T h e  gun was a c c e p t e d  as s t a n d a r d  i n  1 9 2 6  and re- 

Al though t h e  75 mil l imeter  F i e l d  Gun, M l  was c l a s s i f i e d  a s  s t a n d a r d  

and would  have  been  p u t  i n t o  p r o d u c t i o n  i n  t h e  e v e n t  of war, few of t h e s e  

g u n s  were actually p u r c h a s e d .  There were s t i l l  a l a r g e  number of t h e  World 

War v i n t a g e  f i e l d  guns on hand,  and Congress would n o t  a u t h o r i z e  procurement  

of new guns .  The Army had t o  c o n t i n u e  t o  u s e  t h e  Model 1 9 1 6 ,  Model 1917  

( B r i t i s h )  and t h e  Model. 1897 (F rench)  guns  t h a t  were i n  s e r v i c e . 2 2  These 

g u n s  were becoming o b s o l e t e  and t h e r e  was l i t t l e  hope of procurement  of 

iiiiproved guns i n  t h e  near f u t u r e ,  b u t  t h e  Ordnance Department  c o n t i n u e d  a n  

a c t i v e  r e s e a r c h  and development  program toward improved guns .  

21H.C. Bishop ,  Field A r t i l l e r y ,  King of Battles (New York:  Houghton 
M i f f l i n ,  C o . ,  1935),  pp.  46-48;  Major  Genera l  Bishop w a s  Chief  of F i e l d  
A r t - i l l e r y  € r u m  1 9 2 9  t o  1 9 3 4 .  

z 2 S .  I,. Conner ,  "The 75 mm Gun", Army Ordnance,  X I X ,  114 (May-June, 
1.939), 347-48 .  



f or  t 11 i 11 t h e  (:a I i l l c l i -  Board r e p o r t .  In recorrmiending ;t maximum c Lcva t 1011 

o f  80 d e g r e e s  and a 360 d e g r e e  t raverse ,  t h e  Board was c o n s i d e r i n g  t h e  

pot:cmtin.L t a c t i c a l  t h r e a t  of a i rcraFt  t o  a d i v i s i o n ,  w i t h  t h e  i d e a l  gun 

as an answer  t o  t h a t  t h r e a t .  23  

advances  had been  made i n  a i r c r a f t  and t a n k s ,  b o t h  o f  which were f a s t -  

I n  t h e  decade  f o l l o w i n g  World War I ,  g r e a t  

moving t a r g e t s  and r e q u i r e d  a f l e x i b l e  gun mount i f  t h e y  were t o  b e  a t t a c k e d .  

Tlie Ordnance Department  d e c i d e d  t h a t  i f  a gun cou ld  be  d e s i g n e d  f o l l o w i n g  

t l i c l  CnLilier B o a r d ' s  s p e c i f i c a t i o n s ,  i t  would p r o v e  t o  b e  a n  a l l - p u r p o s e  

1 : r i i i .  ' l ' l \ ~  i ) rob  1 cm o F t l i e  360 degree t r a v e r s e  r e q u i r e d  a new appronct i  t o  

10 i i i o ~ i i i t  i t  o n  ;I pedes t aL .  A l l .  p e d e s t a l  mounts were. t h e n  s t a t  io t i a ry ,  a s  

hi sliips o r  f o r t i f i c a t i o n s ,  and mounting a p e d e s t a l  on  a movable c a r r i a g e  

ca l led  fo r  r a d i c a l  d e s i g n  c h a n g e s .  It w a s  a l s o  n o t e d  t h a t  t h e  t r e n d  of  

t h e  Army was toward m o t o r i z e d  t r a n s p o r t ,  and r e p l a c e m e n t  of  h o r s e  t r a n s p o r t  

w i t h  motor  v e h i c l e s  was i n e v i t a b l e .  With motor  t r a n s p o r t ,  we igh t  o f  gun 

carriages had l ess  i m p o r t a n c e ,  which  a l l o w e d  g r e a t e r  f reedom i n  gun c a r -  

r iilgcb dc-!s i .gn .  I n  May, 1929 ,  two independen t  s t u d i e s  of an  a l l - a r o u n d  f i r e ,  

7 ' )  i i i i  I I i i n c i t c b r  high-speed d i v i s i o n d  gun c a r r i a g e  were made: one  b y  t h e  

OI ' f  i c - c >  of' tlie C h i c h f  o f  Ordnance,  and one  by Watertown A r s e n a l .  T h e s e  two 

s t u d i e s  r e s u l t e d  i n  t h e  independen t  p r o d u c t i o n  of two d i f f e r e n t ,  i n n o v a t i v e  

c a r r i a g e s ,  t h e  T2 and t h e  T3 ,  which  a f t e r  f u l l  deve lopmen t ,  t h e  Ordnance 

1)epnrtment hoped would b e  a n  a l l - p u r p o s e  d i v i s i o n a l  gun.  24 

23CaLiber  Board R e p o r t ,  Op. C i t . ,  p .  320. -- 
2 4 E l m e r  C .  G o e b e r t ,  "Modern Thought i n  D i v i s i o n  A r t i l l e r y " ,  Army 

Ordnance ,  X I ,  6 I ( Ju ly-Augus t  , 1 9 3 0 ) ,  33-37. 
----.- 
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The  T2 c a r r i a g e  was t h e  r e s u l t  o f  t h e  s t u d y  by t h e  O f f i c e  of t h e  

( ; t i  o f  0rdn;ince. ‘rhc c .a r r i . age  was b u i l t  on t h e  p r i n c i p l e s  of s i m p l i c i t y ,  

l o w  c-ost :inc.l C L ; I S C ~  of‘ opc)riit i o n .  k s i c a I . l y ,  t l ic l  c a r r i a g e  c o n s i s t e d  o f  a 

( * y  I i I I ( I  r I ral.  p c ~ t t i c ~ s t i i I  t h r o u g h  w l i i c l i  ;in i l x l e  p i . ~ s s c d .  ? ‘ I ~ c >  r.lx1.e W ~ \ S  brilc.cld 

1 . 1 ~  s t r u t s  p inned  t o  t h e  p e d e s t a l .  

p l a t e  w i t h  s p a d e  b l a d e s  f i x e d  t o  t h e  bot tom.  The t o p  p o r t i o n  of t h e  c a r -  

r i a g e  c o n s i s t e d  of t h e  gun mount, f i t t e d  t o  t h e  p e d e s t a l  by a c y l i n d r i c a l  

b e a r i n g  and s u p p o r t e d  by c o i l  s p r i n g s  which p r o t e c t e d  t h e  gun and  f i r e  

c o n t r o l  equipment  f rom road  shock  a t  s p e e d s  up t o  35 miles p e r  h o u r .  F ixed  

t o  tlie rear of t h e  p e d e s t a l  were two o u t r i g g e r s  ( o r  t r a i l s )  which c l o s e d  

L oj.;ctIicr d u r i n g  t rave l  and s p r e a d  a p a r t  120 d e g r e e s  d u r i n g  emplacement .  

‘ l ’ I i ( 1  1;11n w a s  towcd by these o u t r i g g e r s .  To emplace ~ l i c !  gun, t h e  o i l t r i g g e r s  

w ( ’ r ( ’  s i ) r c ~ ; i c I ,  tlio 1. i . f t  ing p l a t e  w a s  d ropped  t o  t h e  grouiid by a q u  ick-rel.erise 

i ) ; i w l ,  arid t11e gun was r a i s e d  by two b u i l t - i n  j a c k s .  Tlie pneumat ic  t r u c k -  

typt!  wheel-s, which were quick-demountable ,  were removed, and t h e  gun was 

dropped  by t h e  q u i c k - r e l e a s e  pawl,  d r i v i n g  t h e  l i f t i n g  p l a t e  s p a d e s  i n t o  

t h e  ground.  I n  t h i s  c o n f i g u r a t i o n ,  t h e  gun had a 120 d e g r e e  t raverse ,  a s  

allowed by t h e  s p r e a d  o f  t h e  rear o u t r i g g e r s .  I f  360 d e g r e e  t r a v e r s e  was 

t l t ~ s . i r c ? d ,  a t l i i r d  o u t r i g g e r ,  which was c a r r i e d  on t o p  o f  t h e  o t h e r  o u t r i g g e r s  

i i i  t t-;ivc!l , w a s  p inned  t o  t h e  f r o n t  of the p e d e s t a l ,  g i v i n g  a tliree p o i n t  

s i i ~ ) p o r  t t o  t l ic t  gun a t  each  120  d e g r e e s  of  t h e  c i r c l e .  25  

Below t h e  a x l e  w a s  a c y l i n d r i c a l  l i f t i n g  

The T2 gun,  w i t h  i t s  f i f t e e n - f o o t  l o n g  o u t r i g g e r s  r e q u i r e d  a 

r e l a t i v e l y  1-eve1 area f o r  emplacement .  I n  t r a v e l  c o n f i g u r a t i o n ,  t h e  gun 

weighed 5,900 pounds,  and had a l u n e t t e  l o a d  o f  653 pounds,  r e q u i r i n g  a t  

l ea s t  f o u r  men t o  release t h e  gun f rom t h e  pr ime mover. 26  

251b id .  

26The l u n e t t e  l o a d  is comparab le  t o  t r a i l e r  tongue  w e i g h t  e x e r t e d  on 
a pr ime mover v e h i c l e .  I n  l i g h t  a r t i l l e r y ,  t h i s  w e i g h t  must b e  manual ly  
. l i f t e d  t o  d i s e n g a g e  t h e  l u n e t t e ,  a r i n g - l i k e  d e v i c e  used  t o  c o u p l e  t h e  gun 
t o  t h e  pr ime mover. 
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'1'tlch '1'2 c a r r i age  w a s  designed t o  mount e i t h e r  t h e  75 m i l l i m e t e r  gun developed  

1 o r  t I r c b  M1 c:;irr.i.agc, or t h e  d iv : i s io r i a l  1.iglit l w w i t z e r  which w a s  s t i . 1  1 under  

degrees ,  which a l lowed  f o r  h i g h  a n g l e  f i r e  and a n t i a i r c r a f t  f i r e .  The 

sighting and f i r e  c o n t r o l  d e v i c e s  on t h e  c a r r i a g e  were d e s i g n e d  t o  i n t e r -  

27 f a c ~ ~  with a n t i a i r c r a f t  d e t e c t i o n  sys t ems  t h e n  i n  u s e .  

The r e s u l t  o f  t h e  Watertown A r s e n a l  s t u d y  of  t h e  high-speed d i v i s i o n a l  

a r t i l l - e r y  c a r r i a g e  was t h e  deve lopment  o f  t h e  T3 c a r r i a g e ,  which was some- 

w l ~ i t  more comp.lex i n  d e s i g n  t h a n  t h e  T2 c a r r i a g e .  A s  w i t h  t h e  T 2 ,  t h e  pedes-  

t i l l  g u n  mount w a s  used  f o r  t h e  ma jo r  component. The T3 used  f o u r  o u t r i g g e r s ,  

o r  t r a i l s ,  f o r  towing  and s u p p o r t .  I n  t h e  t r a v e l - t o w e d  c o n f i g u r a t i o n ,  t h e  

two rear o u t r i g g e r s  were a t t a c h e d  t o  t h e  p e d e s t a l ,  c l o s e d  t o g e t h e r ,  and 

then  hooked t o  t h e  p r ime  mover ,  The two f r o n t  o u t r i g g e r s  were d e t a c h e d  and  

latched t o  t h e  o u t s i d e  of t h e  rear o u t r i g g e r s .  The p e d e s t a l  was mounted 

28 on ii l ie1. ical-sprung,  d u a l  wheeled  b o g i e  which  w a s  d e t a c h a b l e .  

T h e  1 3  c a r r i a g e  c o u l d  b e  f i r e d  f rom t h r e e  c o n f i g u r a t i o n s ;  a s  a 

sil1i.t t ra i l .  c a r r i a g e ,  as a 360 d e g r e e  t r a v e r s e  mount, o r  from a pr ime mover 

t l i e  g round t o  p r o t e c t  t h e  b o g i e  s p r i n g s  and ax le  from t h e  shock  o f  € i r i n g .  

The gun c o u l d  elevate f rom 0 d e g r e e s  t o  80  d e g r e e s ,  and t r a v e r s e  90 d e g r e e s .  2 9  

27Gober t ,  -- LOC.  c i t . ;  These  a i r c r a f t  d e t e c t i o n  s y s t e m s ,  a l t h o u g h  
p r i m a t i v e  by c u r r e n t  s t a n d a r d s ,  were s o p h i s t i c a t e d  f o r  t h e i r  t i m e .  They con- 
s i s t e d  o f  a complex of mic rophones  p l a c e d  a t  known p o i n t s  and o r i e n t e d  by 
s u r v e y .  A i r c r a f t  were d e t e c t e d  and l o c a t e d  by t h e  d i f f e r e n t i a l s  i n  t i m e  and 
d i r e c t i o n  o f  sound p i c k e d  up by t h e  microphones .  It w a s  one  o f  t h e  most com- 
p l e x  matcrie.1 s y s t e m s  i n  t h e  Army a t  t h a t  t i m e .  

28G. M. Ba rnes ,  "The U n i v e r s a l  Gun and Mount, T3" Army Ordnance,  X I ,  
6'3 (November-December , 1930) , 187-90. 

291b id .  
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I n  t h e  360 d e g r e e  traverse c o n f i g u r a t i o n ,  t h e  two f r o n t  o u t r i g g e r s  

war(' tiscd as l eve r s  t o  1 . i f t  t h e  c a r r i a g e  arid remove t h e  whee1.ed b o g i e .  

‘ I ’ l w ~ i  tlie Krorit o u t r i g g e r s  were a t t a c h e d  t o  t h e  f r o n t  of the c a r r i a g e  and 

1 : I i c  1;iin coul1.d b e  f i r e d  i n  any  d i r e c t i o n ,  w i t h  o u t r i g g e r  s u p p o r t  e v e r y  90 

tltbgrees a round the p e d e s t a l .  The T3 c a r r i a g e  a l s o  had t o  have a relatively 

f la t :  area t o  emplace ,  b u t  f o r  s l i g h t  s l o p e s ,  i t  had a n  o n - c a r r i a g e  l e v e l i n g  

d e v i c e  € o r  up t o  6 d e g r e e s  of  s l o p e .  30 

I n  t h e  t r u c k  mounted c o n f i g u r a t i o n ,  t h e  pr ime mover was equipped  

w i t h  a small  c r a n e  which  c o u l d  l i f t  t h e  gun and p e d e s t a l  f rom t h e  b o g i e  

i i l i r l  ori t r i .ggers  and swing  t h e  gun i n t o  t h e  t r u c k  bed which  was equ ipped  w i t h  

;L ( 1 1 1  i ( m  k ( * O I I I I L ~ ( :  t . / d  i sc:onncct mount . 
w l i  I ( . I i  j:;ivc\ 1. I I O  1. r(1c.k I~ctl st;il)ll. i t y  dur irig f i r  l i ig .  Wlic!ii i t  was m o t i n t c d  i i i  

t I I C !  L ruc:k b e c l ,  t h e  g u n  c o u l d  b e  t r a v e r s e d  360 degrees and elevated t o  80 

d e g r e e s .  When t h e  gun was mounted i n  t h e  t r u c k ,  t h e  o u t r i g g e r s  were  s towed 

‘l’hc t r u c k  bed h i t d  four rorncr -jacks 

on t h e  s i d e  and t h e  

up t o  500 m i l e s  p e r  

j:i.ving a t remendous  

L ike  tlie T2 

tiw t C I -  M I  p i r i  or t.he 

b o g i e  was towed by t h e  t r u c k .  The t r u c k  c o u l d  t r a v e l  

d a y  on good r o a d s  a t  s p e e d s  up t o  45 miles p e r  h o u r ,  

m o b i l i t y  a d v a n t a g e .  31 

c a r r i a g e ,  t h e  T3  was d e s i g n e d  f o r  e i t h e r  tlie 75 mi1l.i- 

105 mi l l ime te r  L i g h t  h o w i t z e r .  T h e  T 3  w a s  aLso d e s i g n e d  

L . o  i i i t ( ~ r l ~ i i ( : c ~  w i L h  the avn i1ab l . e  a n t i a i . r c r a f t  d e t . e c t i o n  d e v i c e s  t o  provide .  

l i ~ i t .  f.;ii.rt:raf t c a p a b i l i t y .  32 

301bid.  

311bid. 

321b id .  
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The Ordnance Depar tment  c o n s i d e r e d  t h e  T2 and T3 c a r r i a g e s  a s  a 

1:ood answer  t o  thc needs of  t h e  f i e l d  a r t i l l e r y .  F u r t h e r  r e f i n e m e n t s  i n  

(i(!si.gn wc!rc? ach. ieved by combining  t h e  b e s t  f e a t u r e s  o f  t h e  t.wo c a r r i a g e s  

;1nd rciduc i.ng t h e  w e i g h t .  The r e s t i l t i n g  d e s i g n  was d e s i g n a t e d  t h e  T2E1 

ca r r i age ,  and  was t e s t e d  by t h e  F i e l d  A r t i l l e r y  Board i n  1933.33 The 

r e s u l t s  of t h e  T2E1 test  were n o t  f a v o r a b l e .  The F i e l d  A r t i l l e r y  Board 

conc luded  t h a t  t h e  c a r r i a g e  w a s  t o o  complex when compared t o  t h e  rugged 

s imp1ic : i ty  of c o n v e n t i o n a l  c a r r i a g e s ,  and t h a t  t h e  c a r r i a g e  w a s  t o o  heavy.  

' L ' t i c b  a n t i a i r c r a f t  f i r e  c o n t r o l  equipment  was a l s o  c o n s i d e r e d  cumbersome t o  

t h c ?  po.int:  tliat i t  would i n t e r f e r e  w i t h  t h e  normal  s u p p o r t  o p e r a t i o n s  of  

tlic, ( h l  itwr Hoard. However, f o r  t h e  f i e l d  a r t i l l e r y  t o  a c c e p t  t h i s  weapon 

would have been  a d o c t r i n a l  a c c e p t a n c e  of  t h r e e  s e p a r a t e  t a c t i c a l  m i s s i o n s  

t o  be accompl i shed  by one  f i e l d  a r t i l l e r y  b a t t e r y :  d i r e c t  s u p p o r t  t o  t h e  

i n f a n t r y ,  a n  a n t i - t a n k  m i s s i o n ,  and  a n  a n t i a i r c r a f t  m i s s i o n .  These  m i s s i o n s  

wc're  c o n f l i c t i n g  i n  n a t u r e  and would have  r e s u l t e d  i n  c o n f u s i o n  over  m i s -  

s i o i i  p r i o r  i t  ies. Because of t h i s ,  i t  was a p p a r e n t  t h a t  a n  a l l - p u r p o s e  

)!,[III W ~ I I  1 t i  n o t  b e )  pract ical  , and tlic Ordnance Depar tment  s u b s e q u e n t l y  a p p l i e d  

t11c . t  t:c:c:linoLogy and e x p e r i e n c e  g a i n e d  i n  t h e  deve lopment  of t h e  T 2 E 1  gun t o  

35 a n t  i - t a n k  and a n t i a i r c r a f t  weapons.  

33"Fie ld  A r t i l l e r y  N o t e s ,  75 mm Gun T2E1 (All Purpose )  B a t t e r y " ,  
F i e l d  A r t i l l e r y  J o u r n a l - ,  X X I I I ,  5 (September-October ,  1 9 3 3 ) ,  487 .  
---_c-- 

3 4 ~ o n n e r ,  ~ o c .  c i t .  

351t i s  i n t e r e s t i n g  t o  n o t e  t h e  s imi l a r i t i e s  i n  d e s i g n  of  t h e  T2 
and T 3  guns ,  and t h e  d e s i g n  o f  a i r  d e f e n s e  weapons deve loped  by t h e  European 
c :oun t r i e s ,  and i n  p a r t i c u l a r ,  t h e  German 88 m i l l i m e t e r  a i r  d e f e n s e  gun.  
See. Barnes ,  Loco  c i t . ,  and  G o e b e r t ,  LOC. c i t .  f o r  p i c t u r e s  of t h e  T2 and 
'r3 guns .  
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A 1  though the Ordnance Depar tme i i t  had made impor tan t  p r o g r e s s  i n  

w c ~ : i i ) o t i  t c ~ c ~ l ~ n o l  o g y  w i  t l i  im a g g r e s s i v e  r e s e a r c h  and development program, t h e  

rlrrny cont inued  t o  use o b s o l e t e  guns.  The i n v e n t o r y  of  l i g h t  f i e l d  guns 

w a s  s t i l l  Zil led w i t h  World War I guns because t h e r e  were s o  many s t i l l  i n  

d(3pot s t o c k s  and because t h e r e  w a s  so  l i t t l e  procurement money w i t h  which 

t o  buy  new guns.  By 1931, e v e n t s  were beginning  t o  t a k e  p l a c e  which would 

h e l p  modernize t h e  l i g h t  gun and a l s o  b r i n g  a n  end t o  t h e  era of h o r s e  

drawn a r t i l l e r y .  

I n  t h e  l a t t e r  p a r t  of 1931,  Major General  Harry G. Bishop, Chief 

o f  F i e l d  A r t i l l e r y ,  saw a d e m o n s t r a t i o n  a t  Aberdeen Proving Ground i n  which 

a 1 i j ; l i t  roriiinerc i n 1  t r u c k  equipped w i t h  t r a c t i o n  d e v i c e s  on t h e  wheels towed 

i1 b ’ r c ~ n c t ~  7 5  mil 1 i m e t e r  gun w i t h  modif ied wheels  o v e r  t h e  d i f f i c u l t  proving 

j ; r - o ( i i i d  i i i o h i  1 i t y  c*ourses .  Gcnc!raL B i s l i o p  had l o n g  been an advocate o f  

motor i m d  eqiiipment, and t h i s  demonst ra t ion  r e i n f o r c e d  h i s  b e l i e f  i n  t h e  

t r u c k  as an a r t i l l e r y  prime mover. H e  d i r e c t e d  t h e  F i e l d  A r t i l l e r y  Board 

t o  t e s t  a t r u c k  equipped w i t h  t h e  t r a c t i o n  d e v i c e s  as a n  a r t i l l e r y  prime 

mover. The tests i n d i c a t e d  a h i g h  p o t e n t i a l  f o r  t h e s e  t r u c k s ,  even i n  

d i f f i c u l t  c r o s s  c o u n t r y  movement. A t  General  B i s h o p ’ s  u r g i n g ,  t h e  War 

I)c~~)artment approved a test  by t h e  F i e l d  A r t i l l e r y  Board of a b a t t e r y  of 

t r u c k  drawn a r t i l l e r y .  A b a t t e r y  of  f o u r  Model 1897MlE1 75 m i l l i m e t e r  

g u n s  were prepared  f o r  h igh  speed t r a v e l  by removing t h e  o l d  wooden wheels  

and modifying t h e  c a r r i a g e  t o  a c c e p t  b a l l - b e a r i n g  s teel  wheels  and pneumatic 

t i res .  T h e  t es t  began i n  May 1932 and ended i n  March 1933, w i t h  h i g h l y  

s u c c e s s f u l  r e s u l t s .  The F i e l d  A r t i l l e r y  Board recommended t h a t  a b a t t a l i o n  

o f  t r u c k  drawn a r t i l l e r y  be  tes ted t o  prove c o n c l u s i v e l y  t h a t  t r u c k  t r a n s p o r t  
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s l i o i i l  (1 rcpJ.acc tlie horse a s  a n  a r t  i l l  e r y  pr ime mover 36 The recommended 

1 ) ; i t ~ i i I  ion test w a s  n e v e r  conduc ted  due  t o  a l a c k  of f u n d s ,  and t h e  r e s u l t s  

0 1  ~ l r c b  1 x i ~ t ~ ~ r - y  t c s f  wcrc acrepted as  e v i d e n c e  of the s u p e r i o r i t y  of the 

tr1ic.k as a pr ime mover. 

1x1 1933, General. Douglas  MacArthur became Chief  o f  S t a f f  of t h e  

Army and i n s t i t u t e d  many c h a n g e s ,  o n e  of  which was t o  m o t o r i z e  h a l f  of 

t h e  f i e l d  a r t i l l e r y .  T h i s  p r e s e n t e d  somewhat of a problem w i t h  t h e  l i g h t  

f i e l d  guns .  These  guns  were sound and d e p e n d a b l e  down t o  t h e  w h e e l s ,  b u t  

the  o l d  wooden w h e e l s  p r e v e n t e d  h igh-speed  t rave l .  

wheel w a s  r e q u i r e d  f o r  t h e  c a r r i a g e  b e f o r e  i t  c o u l d  b e  towed by a t r u c k .  

A modern h igh-speed  

'1 '0  inoclt!rni.zc t h e  o1.d guns ,  i t  was n e c e s s a r y  t o  modify t h e  c . a r r i a g e s  t o  

: i ( * ( * c * l ) t  :;tcctl wlic?el s and pneumat ic  t i r e s .  T h i s  was accompl i shed  by mounting 

;I I I O W  I) i l l  1-bwr . i r ig  hub bcl .ow the o l d  a x l e .  The a d a p t e r  d e v i c e  m a i n t a i n e d  

t I i ( *  o r i g i n a l  h e i g h t  of t h e  gun and p r o p e r  t r a i l  angle .  above  t h e  g round ,  

cvtm tliough t h e  s t e e l  w h e e l s  were smaller i n  d i a m e t e r  t h a n  t h e  wooden whee l s  

t h e y  r e p l a c e d .  T h i s  was i m p o r t a n t  t o  m a i n t a i n  t h e  o r i g i n a l  f i r i n g  c h a r a c t e r -  

i s t i cs  o f  t h e  gun.  By 1938,  most  of  t h e  o l d  guns  had been  modern ized  w i t h  

tlie n e w  w h e e l s ,  which made road  s p e e d s  up t o  50 miles p e r  hour  p o s s i b l e ,  

i I t1(1  grca t1 .y  improved mob i . l i t y .  37 

w i  I 1 1  l i igli-spt>cd whee l s  ended t h e  era O F  l i g h t  horse-drawn a r t i l . 1 . e r y  i n  1938. 

The m o d e r n i z a t i o n  of  a r t i l l e r y  c a r r i a g e s  

The  a d d i t i o n  of modern pneumat ic  t i res  and  whee l s  t o  t h e  o l d  75 

rn i l . l imctcr  guns  was viewed as a n  i n t e r i m  s t e p  t o  m o d e r n i z a t i o n  of  t h e  l i g h t  

36J. H .  Wallace, "Tests of t h e  Truck-Drawn 75 mm B a t t e r y " ,  F i e l d  
-- A r t i l l e r y  --- J o u r n a l ,  I_--- X X I I I ,  4 ( Ju ly-Augus t ,  1 9 3 3 ) ,  301-19. 

37Conner ,  L O ~ .  c i t , ;  see a l s o  E.  C .  Goebe r t ,  "The Weight o f  G U T ~  
C a r r i a g e s " ,  Army Ordnance ,  X I V ,  80 (September-October ,  1 9 3 3 ) ,  86. 
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f i e l d  grin. I t  was d e s i r a b l e  t o  e q u i p  t h e  f i e l d  a r t i l l e r y  w i t h  modern guns ,  

;1ii i1 i i l  tliotigh the M 1  75 mil  1 imeter f i e l d  gun  w a s  s t a n d a r d ,  i t  would have  

I ,or! i i  cost1.y t o  put i n t o  p r o d u c t i o n .  l'hert? was still i l  l a r g e  qu;iiiti .ty o €  

t h e  Model 1897 guns  i n  s t o c k ,  and t h e  gun was a p roven ,  r e l i a b l e  sys t em.  

A compromise d e c i s i o n  was made by t h e  War Department  t o  p u t  t h e  Model 1897 

gun and  r e c o i l  mechanism on a modern c a r r i a g e .  The Ordnance Department  

used  the ML c a r r i a g e  d e s i g n  a s  a model ,  b u t  made a number of  improvements  

oil i t ,  one  of  which w a s  a much w i d e r  a n g l e  of traverse. The t r a v e r s e  w a s  

i.nc:rc!ased t o  85 d e g r e e s  t o  a l l o w  c o v e r a g e  of a r t i l l e r y  f i r e  o v e r  a b road  

t'ront . O t h e r  improvements  were i n c r e a s e s  i n  e l e v a t i o n  from minus 1 0  d e g r e e s  

t o  111 11:; 4 5  degrees ,  new o n - c a r r i a g e  f i r e  c o n t r o l  equipment  w i t h  panoramic 

L C I  c*sc.opcs and c r o s s - l e v e l i n g  f e a t u r e s ,  d i r e c t  f i r e  equipment  f o r  f a s t  moving 

t a r g c l t s ,  and h igh-speed  towing  s t a b i l i t y .  With supe r -cha rge  ammunit ion,  

and a n  e l e v a t i o n  of 45  d e g r e e s ,  t h e  gun was c a p a b l e  of r a n g e s  o u t  t o  1 3 , 5 9 0  

ycircls. A c o n s i d e r a b l e  savings w a s  t o  be  realized i n  t h e  p r o d u c t i o n  of this 

gun because t h e  gun t u b e ,  b r e e c h ,  and  r e c o i l  mechanism were a l r e a d y  on hand.  

' 1 ' 1 1 ~ ~  o n l y  r e q u i r e d  m o d i f i c a t i o n s  t o  t h e  gun t u b e  and r e c o i l  mechanism were 

t 1 1 ( ~  rc~1110v;il o f  t l i t !  r o l l c ' r s  and t h e  a d d i t i o n  of  s l i d e s  i n  t h e i r  p l a c e ,  t o  

I i t  

j ; i ( . k  :;til)i)ori t i i i ( l ( b r  the> ;ixl c to g ivcL st;ib i 1 I t y  i n  f i r  i n # .  Prev ious  sp I i t  

t r a i l  c a r r i a g e s  tiad used  a c o m p l i c a t e d  e q u a l i z e r  s y s t e m  t o  a l l o w  t h e  t r a i l s  

t o  compensa te  f o r  s l o p i n g  o r  uneven ground.  The s u p p o r t  j a c k  r a i s e d  t h e  

a x l e  and w i t h  t h e  t r a i l s ,  a l l o w e d  t h r e e  p o i n t  s u s p e n s i o n  f o r  s t a b i l i t y .  

The we igh t  of t h e  c a r r i a g e ,  which  w a s  becoming l e s s  c r i t i c a l  as  moto r i zed  

t r a n s p o r t  was u s e d ,  was 3 ,450  pounds,  s l i g h t l y  h e a v i e r  t h a n  t h e  o l d e r  s i n g l e  

1 I I ( .  (*;ir-r l;ig(l ( * r - ; i d l c a .  38 Anotl ic lr  cost rcd~ic*t i o n  d c s i g n  W;IS tlic iise o f  ;I 

38J. H .  Wallace, "The New 75-mm Gun C a r r i a g e ,  M 2 " ,  F i e l d  A r t i l l e r y  
. .Jourii;rl, .---.---. X X I V ,  2 (March-Apr i l ,  1 9 3 6 ) ,  145 .  
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t:r;ii 1 , horse-drawn c a r r i a g e s .  39 The gun was t e s t e d  by t h e  F i e l d  A r t i l l e r y  

tio;ti-(l ; i r i t l  found t o  be a c c e p t a b l e .  'l'lie gun was d e s i g n a t e d  t h e  M 2  75 m i 1 . l . i -  

I I I ~ ~ L ( ~ I -  j ; i i i i  a t i d  was p u t  i n t o  l i m i t e d  p r o d u c t i o n  i n  1936. F o u r t e e n  b a t t e r i e s  

wt'ro ('v(?ri t i i i i  I I y r ~ q u  i ppcv.l w I t t i  t h e  M2 guns  . 40 

'I'tie M2 g u n  w a s  t h e  s u c c e s s f u l  c u l m i n a t i o n  of  a long  p e r i o d  of weapon 

clcvcalopment which had begun i n  1913  w i t h  t h e  e x p e r i m e n t a t i o n  w i t h  s p l i t  

trail c a r r i a g e s .  Tha t  deve lopment  i n c l u d e d  a l l  t h e  p r o d u c t i o n  problems 

w i t h  t h e  Model 1916 gun and  t h e  F rench  Model 1897 gun d u r i n g  World War I,  

the development  o f  t h e  Model 1920  gun and t h e  Model 1923  gun,  which was 

[ i n a l l y  s t a n d a r d i z e d  i n  1926.  I n  1930,  t h e  deve lopmen ta l  p r o c e s s  d i g r e s s e d  

1'1-orn Llic a c c e p t e d  s t a n d a r d  gun c a r r i a g e  w i t h  t h e  a l l - p u r p o s e  gun ,  t h e  T2E1, 

w l i i ( - I i  t-hc f l c1 .d  a r t i l  l e r y  d i d  n o t  a c c e p t s  F i n a l l y ,  the c y c l e  was comple ted  

w i 1 . 1 1  ; I  spI Lt t r ; i i l  (*ar r iage  whicli mounted t h e  Model 1897 F rench  gun. With 

i l l  I. L I ~ ( :  e f for t :  arid money expended i n  r e s e a r c h  and  deve lopmen t ,  t h e  end 

result: i n  1 0 3 6  was a gun v e r y  s imi la r  t o  t h e  twenty-year -o ld  Model 1916 

f i e l d  gun.  The i r o n y  of  t h e  s i t u a t i o n  w a s  t h a t  t h e  era of t h e  l i g h t  gun 

eilded f o u r  y e a r s  l a t e r .  

I)uri.ng t h e  i n t e r w a r  p e r i o d ,  w h i l e  t h e  c o n t i n u i n g  development  and 

iiio(lc~rii i z a t i o n  of t h e  7 5  m i l l i m e t e r  gun was i n  p r o g r e s s ,  a n o t h e r  weapon was 

~ ~ ~ I I ~ ~ ~ I I - I - ~ ~ I ~ L  I y I)c?ing dc~vc?l oped whi(:li wouI.d r e p l a c e  t h e  l i g h t  f ic ld gun .  

Ihir in!; Wor Id Wa-r I, t h e  s t a t i c  warfare o f  t h e  t r e n c h e s  and f o r t i f i c a t i o n s  

I i a t l  crnplinsized t h e  need  € o r  h o w i t z e r  f i r e  w i t h  i t s  h i g h  angle of f a l l  and 

arc.ing t r a - j e c t o r y  t o  a t t a c k  areas i n  d e f i l a d e  which c o u l d  n o t  b e  a t t a c k e d  

by t h e  f l a t - t r a j e c t o r y  f i e l d  guns .  A t  t h e  b e g i n n i n g  of  t h e  war, t h e  B r i t i s h  

3 9 ~ o n n e r ,  ~ o c .  c i t .  

"The New 75 mm Gun C a r r i a g e ,  M Z " ,  Op. c i t . ,  p .  150. 
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;itid (krman armies had s t r o n g l y  f avored  a l i g h t  h o w i t z e r  as a d i v i s i o n a l  

i 1 IcJry wcaapon t o  complement t h e i r  f i e l d  g u n s .  The French army had an  

i ins l iaknble  f a i t h  i n  t h e i r  Model 1897 "soixante-quinze" f i e l d  gun and they  

F c a l t  t h a t  t h e  need f o r  h o w i t z e r  f i r e  cou ld  be  answered w i t h  t h e i r  155 m i l l i -  

met-cr h o w i t z e r s .  J u s t  b e f o r e  t h e  war, t h e  United S t a t e s  had begun t o  favor  

tile ( * o n c e p t  of a l i g h t  d i v i s i o n a l  h o w i t z e r ,  b u t  was n o t  a b l e  t o  deve lop  

one b e f o r e  o r  d u r i n g  t h e  war. 4 1  

A s  a r e s u l t  of t h e  World War I e x p e r i e n c e ,  t h e  C a l i b e r  Board recom- 

mended t h a t  t h e  155 mill imeter h o w i t z e r  be  t a k e n  o u t  of t h e  g e n e r a l  s u p p o r t  

roLe a t  d i v i s i o n  l e v e l  and p l a c e d  i n  t h e  c o r p s  a r t i l l e r y .  The Board recom- 

riitvidc~d ;I  l i g h t ,  mobile  f i e l d  h o w i t z e r  of  abou t  105 millimeter c a l i b e r  as 

i t  r c b p l  i i (*c ine i i t  f o r  t lw 155 mill imeter h o w i t z e r  i n  d i v i s i o n  a r t i l l e r y  fo r  

g(mc.!ra 1 support: .42 Work w a s  soon under  way t o  a c h i e v e  t h i s  goal.. 

A considerab1.e  number of  German 105 millimeter f i e l d  h o w i t z e r s  had 

been c a p t u r e d  during World War I,  and were brought  t o  the United States 

a f t e r  t h e  war. The F i e l d  A r t i l l e r y  Board t e s t e d  t h e  German h o w i t z e r s  and 

was f a v o r a b l y  impressed w i t h  t h e  weapon t o  t h e  e x t e n t  t h a t  i t  recommended 

the a d o p t i o n  of t h e  German h o w i t z e r s  as  s t a n d a r d  Army equipment u n t i l  a 

sill: t a b 1  c' American h o w i t z e r  could  be developed . 4 3  The rec.ommendation w a s  

Iic!v(!r ;ic t c x l  upon because t h e  Ordnance Department had a l r e a d y  begun t h e  

clevel.opment o f  a 1.ight h o w i t z e r .  

41Maxwe.ll Murray, "The P l a c e  of  t h e  L i g h t  F i e l d  Howitzer  i n  D i v i s i o n  
A r t i l l e r y " ,  F i e l d  A r t i l l e r y  J o u r n a l ,  XV,  6 (November-December, 1 9 2 5 ) ,  546-47. 

4 2 C a l i b e r  Board Repor t ,  Op. c i t . ,  pp.  311-12. 

43Murray, Op. c i t . ,  pp. 539-40. 
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'l'li(' O t - ~ l l ~ l i i i 1 c * t ~  l)c'l),qrtrn(bnt Iiad reacted prompt ly  t o  tht?  Gal-iber Board's 

I ~ ~ l ~ ~ , i t 1 t t t ~ ~ 1 t ( I ; t i  i o t t  1 0 1  ;I I i ) ; I t i  (I  i v i s i o i i i i l  l t o w i t 7 . c - i . .  ;I:; i t  li;ill w i t 1 1  I 111, t l t ~ v i ~ l o 1 ~ -  

I I I ~ * I I I  oI I 1 1 t h  1 i j ; I i t  I i c s l t l  ~ ; I I I I .  I3y I i l t t l  1920, ;I l ) l -ot 'ot 'yl){ '  10') 1 1 1 i l  I i t 1 l c l L c b t -  

I i o w  i I Z [ ~ I -  s i m i  liir i l l  d e s i g n  L O  t h e  German h o w i t z e r  w a s  b e i n g  yreparcxl f u r  

t c ) s L i . n g  on a s p 1 i . t  t r a i l  c a r r i a g e ,  t h e  Model 1920,  which had a l s o  been de- 

vclopc?cl f o r  tlie l i g h t  f i e l d  gun.  However, when t h e  Model 1920 c a r r i a g e  

w i t h  t h e  l i g h t  f i e l d  gun was r e j e c t e d  b e c a u s e  of w e i g h t ,  t h e  h o w i t z e r  was 

mounted on  t h e  Model 1 9 2 1  box t r a i l  c a r r i a g e ,  and  underwent  s e r v i c e  tests 

by t h e  F i e l d  A r t i l l e r y  Board. The F i e l d  A r t i l l e r y  Board d i d  not re jec t  

t h e  carriage, b u t  s t i p u l a t e d  t h a t  t h e  e l e v a t i o n  c a p a b i l i t i e s  s h o u l d  b e  i n -  

c.re;~secl t o  65 d e g r e e s  (maximum e l e v a t i o n  was 53 d e g r e e s )  and t h a t  o t h e r  

ui-irior iniprovemetits s h o u l d  b e  made be - fo re  t h e  c a r r i a g e  was f u l l y  a c c e p t a b l e .  

h o t  l i c l i -  I)ox L r;i I 1  ('i'irr iiigc! w ; ~  bui1. t  t o  c 0 r r e c . t  the problems cncou i i t c r ed  

w l l l i  t i l l *  M o t l c ~ I  I921 (iiirriage, b u t  be fo re  i t  c o u l d  be s e r v i c e  t e s t e d ,  severa l  

sp1i.t trail .  prototrype c a r r i a g e s  had been b u i l t  for e v a l u a t i o n  and had de- 

m o n s t r a t e d  good p o t e n t i a l  f o r  u s e  w i t h  t h e  h o w i t z e r .  One o f  t h e s e  c a r r i a g e s  

was a c c e p t e d  a s  s t a n d a r d  and  d e s i g n a t e d  t h e  M 1  i n  1 9 2 7 .  I n  1930, t h e  M 1  

I iowi tzer  c a r r i a g e  began e x t e n s i v e  f i e l d  tests a t  F o r t  S i l l ,  Oklahoma, and 

w1ic.n t i ) (? t . c ? s t s  were comple ted  i n  1932,  t h e  PI1 c a r r i a g e  was found t o  b e  

1iitsii i I ; i h  I t '  f o r  1 1  i j.:Ii-spccxl I:ow.iiig. 'J'lie Ordnaricc 1)c~parl:inent redes i giicd t tic. 

ci;ir-r i agc  t o  e l i m i n a t e  tile d e f i c i e n c y  and t h e  c a r r i a g e  w a s  s e r v i c e  t e s t e d  

a g a i n  by tlie F i e l d  A r t i l l e r y  Board.  I n  1938, t h e  F i e l d  A r t i l l e r y  Board 

a g a i n  conc luded  t h a t  t h e  c a r r i a g e  was u n s u i t a b l e .  44 

In r ev iewing  the c o n c l u s i o n s  of  t h e  t e s t s  on t h e  M1 c a r r i a g e ,  t h e  

Ordnance l lepar tment  d e c i d e d  t h a t  t h e  d e f i c i e n c i e s  were s o  fundamen ta l  t h a t  

44John P. Lucas ,  "The 105-mm Howitzer" ,  F i e l d  A r t i l 1 , e r y  Jo -u rna l ,  
X X X I ,  2 ( F e b r u a r y ,  1 9 4 1 ) ,  69. 
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i 1  i i ( . .~w c:;irr iaj;c.! dcsi.l;n w i i s  necessary .  The f r u s t r a t i o n s  o f  t h e  development 

o f  t l i L s  c a r r i a g e  prompted a c o n f e r e n c e  between t h e  Ordnance o f f i c e r s  de- 

s.ign.ing t h e  c a r r i a g e .  and t h e  F i e l d  A r t i l l e r y  o f f i c e r s  who t e s t e d  and used 

the c a r r i a g e  t o  r e s o l v e  t h e  s o u r c e s  of c o n f l i c t  b e f o r e  a c t u a l  d e s i g n  o f  

the c a r r i a g e  The c o n f e r e n c e  was a s u c c e s s ,  as evidenced by t h e  

dcvclopment of a c a r r i a g e  which was a c c e p t e d  by t h e  F i e l d  A r t i l l e r y  Board. 

The new c a r r i a g e  was d e s i g n a t e d  t h e  105 mill imeter h o w i t z e r  c a r r i a g e ,  M 2 ,  

46 and was a c c e p t e d  as  s t a n d a r d  equipment f o r  i s s u e  t o  t h e  f i e l d  a r t i l l e r y .  

Although t h e  105 m i l l i m e t e r  h o w i t z e r  was abou t  t o  enter t h e  i n v e n t o r y ,  

the employment of t h e  weapon w a s  s t i l l  u n c e r t a i n  as l a t e  as  1938. Con t ra ry  

t o  thc\ recommendat- i ons  of t h e  C a l i b e r  Board, t h e  155 millimeter h o w i t z e r  

W i . 1 ~  ] P E L  i.n d i v i s l o n  a r t i l l e r y  because  t h e  l i g h t  h o w i t z e r  was n o t  a v a i l a b l e  

L o  rcApl;ic:cb I t .  1.n t .he  193O's, o t h e r  modern armies such as Germany had 

bc!i;un to  r e p h c c  t h e i r  1 . igh t  f i e l d  guns w i t h  l a r g e r  c a l i b e r  l i g h t  h o w i t z e r s  

a s  a d i r e c t  s u p p o r t  weapon. I n  J u n e ,  1938, Chief of F i e l d  Artillery Robert  

M. Uanfo r th  d i r e c t e d  t h e  F i e l d  A r t i l l e r y  School  t o  conduct  a s t u d y  of  t h e  

employment o f  t h e  105 m i l l i m e t e r  h o w i t z e r .  From t h i s  s t u d y ,  t h e  School  con- 

c * l u d e d  t h a t  t h e  105 mill imeter h o w i t z e r  w a s  n o t  a p r o p e r  replacement  f o r  t h e  

1 5 5  1 1 1 i  1 I iii1C~tc-r 1iowI.t.zc:r bcc:nuse t h e  f i r e p o w e r  o f  t h e  l a r g e r  weapon was 

I i o w i  tzclr was ;I suitable r ep lacemen t  f o r  t h e  l i g h t  f i e l d  gun,  

45This  c o n f e r e n c e  was somewhat o f  a m i l e s t o n e  i n  t h e  materiel 
a c q u i s i t i o n  p r o c e s s  i n  t h a t  t h e  u l t i m a t e  u s e r s  of equipment were communicating 
t h e i r  i d e a s  of materiel c h a r a c t e r i s t i c s  and t h e i r  o p i n i o n s  on equipment 
d e s i g n  t o  t h e  e n g i n e e r s  and t e c h n i c i a n s  who developed t h e  equipment .  For 
an example of Ordnance Department a t t i t u d e  w i t h  r e s p e c t  t o  t h i s  u s e r -  
d e v e l o p e r  communication, see Conner, LOC. c i t .  

4 6 ~ u c a s ,  ~ o c .  c i t .  
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h 1 t .  i t :  d i d  n o t  recommend t h i s  c o u r s e  of a c t i o n  b e c a u s e  of  economics ;  t h e r e  

W ; I S  st :  i I 1 ; I  Iat-j;e ntimber o f  tlie f i e l d  guns  on hand .  However, t h e  School  

d i d  indicate tha t  a combinat : ion of l i g h t  guns  and l i g h t  h o w i t z e r s  was 

a p p r o p r i a t e .  47 

In  1939 ,  Congres s  became i n v o l v e d  i n  t h e  c o n t r o v e r s y  o v e r  t h e  re- 

p lacement  of t h e  l i g h t  f i e l d  gun w i t h  t h e  105 m i l l i m e t e r  h o w i t z e r .  The War 

Department  had r e q u e s t e d  a p p r o p r i a t i o n s  t o  modern ize  t h e  75 millimeter gun 

w i t h  tlie new M2 c a r r i a g e ,  and  some Congressmen opposed  t h i s  program because  

t h e y  f e l t  tha t  t h e  75 millimeter gun was o b s o l e t e .  The a p p r o p r i a t i o n s  were 

rc1.l tic.t.ant l y  approved  o n l y  a f t e r  the  Chief  o f  F i e l d  A r t i l l e r y  e x p l a i n e d  i n  

[.lie I i g 1 i L  guIi w l c l i  tlic n e w  howitzer. However, t h e  c o n t r o v e r s y  o v e r  tlic 

rtBp1acement of the 75 millimeter gun c o n t i n u e d ,  and i n t e n s i f i e d  a s  t h e  

105 m i l l i m e t e r  h o w i t z e r  was approved  f o r  p r o d u c t i o n  i n  March, 1940.  48 

When Germany began  t h e  i n v a s i o n  of F r a n c e  i n  1940,  t h e  All ies  a s k e d  

the Uni t ed  S t a t e s  f o r  armament, and s u r p l u s  materiel was s h i p p e d  t o  them. 

' Included i n  t h i s  s u r p 1 . u ~  materiel  was o v e r  one  thousand  75 millimeter guns .  

i3y J u n e ,  1940, t h e  European t h r e a t  r e q u i r e d  an  i n t e n s i v e  rearmament p r o -  

!;ram Cor t l i t l  Uni ted  S t a t e s  Army. F i e l d  a r t i l l e r y  s t u d i e s  of  p r a c t i c e  

tiiiiiiiicvc!rs c o n c u r r e d  i n  t h e  r ep lacemen t  of t h e  l i g h t  f i e l d  gun w i t h  t h e  l i g h t  

l i o w i t z e r  as  tlie d i v i s i o n a l  d i r e c t  s u p p o r t  a r t i l l e r y ,  and t a b l e s  of  o r g a n i -  

z a t i o n  and equipment  f o r  t h e  d i v i s i o n  were p u b l i s h e d  i n  Oc tobe r  1940 which 

4 7 J a n i c e  McKenney, "More Bang f o r  t h e  Buck i n  t h e  I n t e r w a r  Army: 
The 105-nun. Howi tzer" ,  M i l i t a r y  A f f a i r s ,  X L I I ,  2 ( A p r i l  1 9 7 8 ) ,  83-84. 

481b id .  
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I-c.1'1 c ) t * t e t l  t : l i j . s  c*li;iiigc'. P r o v i s i o n s  were made t o  u s e  the 7 5  millimeter guns 

unt. i l .  the i n v e n t o r y  of  t h e s e  weapons was exhaus ted  . 4 9  

D e p l e t i o n  of t h e  i n v e n t o r y  of  t h e s e  guns o c c u r r e d  soone r  t h a n  any- 

o i i ~ ~  l1;.1(1 expected. After t h e  F3r:itisl.i re t reat  from Dunkerque, t h e  United 

S t a t e s  t r a n s f e r r e d  895 of t h e  75 mil-limeter guns and a d e q u a t e  ammunition 

t o  t t i c l  B r i t i s h  Army t o  h e l p  r e p l a c e  t h e  l i g h t  a r t i l l e r y  t h e y  had l o s t .  

Tlic r ema in ing  75 mill imeter f i e l d  guns were soon used  up i n  a c t i o n  i n  t h e  

e a r l y  phases o f  United S t a t e s  involvement  i n  World War 11, and the guns 

were r e p l a c e d  w i t h  t h e  new 105 m i l l i m e t e r  h o w i t z e r s .  50 

o f  t h c  l i g h t  f i e l d  gun--a gun which he lped  r e v o l u t i o n i z e  t a c t i c a l  w a r f a r e  

and modernize weapons t echno logy .  

Thus ended t h e  era 

491b id .  -. -- 

5"I.iarry C .  Thomson and Linda Mayo, The Ordnance Department:  
--.- curement-and Si ipply ,  United S t a t e s  i n  World War 11, Department of t h e  Army 
(Washington: Government P r i n t i n g  O f f i c e ,  1960) p .  70. 

Pro- 



ClIAPTER VT 

SUMMAKY AN11 CONCLUSIONS 

Throughout  t h e  h i s t o r y  of  t h e  Un i t ed  S t a t e s ,  t h e  development  of 

m i l i t a r y  materiel h a s  waxed and waned i n  c y c l e s  governed  by t h e  f a c t o r s  

o I  p c r c e i v e d  m i l i t a r y  t h r e a t ,  economics ,  changes  i n  d o m e s t i c  and f o r e i g n  

i n i l i t n r y  d o c t r i n e ,  and new weapons t e c h n o l o g i e s .  

I n  tlie clcbcade p r i o r  t o  t h e  C i v i l  War, t h e  Un i t ed  S t a t e s  p a r t i c i -  

l),i1 o t l  i i i  ; i c * t  ivcb cxi)cbr trncntnt i o n  i l l  o rdnance  ttAciinology and  liad even  ad- 

v;tiic.c~tl t o  tchmporiiry 1 cadcbrsliip wl t l i  t l i t b  Rodman p r o c e s s  of s t r c i ig thcwing  

C Y ~ S L  i r o n  a r t i l l e r y  t u b e s  by  t h e  i n t e r n a l  cooling-stress method. One o f  

tlic f i r s t  u s e s  of r i f l e d  a r t i l l e r y  o c c u r r e d  i n  t h e  Civil War when t h e  

34x1~11 o r d n a n c e  r i f l e  and v a r i o u s  c a l i b e r s  of t h e  P a r r o t t  gun were t a c t i -  

cal l y  employed. 

A f t e r  t h e  C i v i l  War, deve lopment  of f i e l d  a r t i l l e r y  waned t o  a 

vcbry l o w  l e v e l .  The Un i t ed  S t a t e s  f a c e d  no  m i l i t a r y  t h r e a t ,  t h e  a v a i l a b l e  

( I c t I - c b i i s c b  iiionc’y w c n t  i n t o  t h e  coas t  a r t i l l e r y  and t h e  Navy, and a t t e n t i o n  

W,IS 1 o c * i i s ( b d  0 1 1  w c t s t  w;irtl cxpans  toil. l‘liis c o u n t r y ,  with a n  isol ; i t :  i o n i s t  

[ I L L  i Lridc, obse rved  I h r o p c a n  t a c t i c a l  and  materiel deve lopmen t s  w i t 1 1  a l m o s t  

p a s s i v e  i n t e r e s t .  Only t h e  F ranco-Pruss i an  War seemed t o  spur i n t e r e s t  i n  

f i e l d  a r t i l l e r y  deve lopment ,  which  r e s u l t e d  i n  t h e  development  of t h e  Model 

1885 f i e l d  gun.  T h i s  w a s  a good gun when i t  w a s  d e v e l o p e d ,  b u t  weapons 

t e c h n o l o g y  i n  Europe was p r o g r e s s i n g  s o  r a p i d l y  t h a t  t h e  gun was p r a c t i c a l l y  

o b s o l e t e  w i t h i n  t e n  y e a r s .  

80 
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T h e  European c o u n t r i e s  were engaged i n  c o m p e t i t i v e  c o l o n i a l  ex- 

l)ii11s i o i i  ;ind pol. iti.ca:l. power s t r u g g l e s  d u r i n g  t h e  l a t t e r  h a l f  of t h e  n i n e -  

I W I I I  1 1  ( * ( * t i " t I r y *  I h c w  tlllr h i ) ;  pc'r 1 0 t l s  o r   poi^^, t l i ~  1 1 1 1 1  i t  m - y  t.hrc!nt w i i s  ;in 

i i i ( . ( b i t t  i vc' 1 . 0  111;i i h t a  i n  wci.1 I -eqtiippcd st:iiiiditig itrmi.tts. I n  tliis tliivlrcinnic'iit, 

w i  t:Ii i t  r e i ldy  marke t  f o r  improved weapons, p r iva t e ly -owned  weapon i n d u s t r i e s ,  

s i i c l i  iis Krupp of Ckrmany and S c h n e i d e r  of F r a n c e ,  f l o u r i s h e d .  Compe t i t i on  

l ~ c t w c ~ c i i  these i n d u s t r i e s ,  coup led  w i t h  fundamen ta l  t e c h n o l o g i c a l  advance-  

nicnts  r e s u l t e d  i n  r a p i d  m o d e r n i z a t i o n  of o rdnance  d u r i n g  t h i s  p e r i o d .  T h i s  

ti rcmd i n  o r d n a n c e  t e c h n o l o g y  w a s  o b s e r v e d  by  m i l i t a r y  t a c t i c i a n s  s u c h  as  

W i  l l i l  i111Cl I , i i iq ; . l . o i s ,  w l io  saw t h e  p o t e n t i a l  of t h i s  t r e n d  and v i s u a l i z e d  i t s  

a . ~ l ) l ) l  i i s i i t .  i o i i  0 1 1  I - ~ i t t i r t r  b i ~ t t l ~ ~ f i c l t l s .  'l'licse men vi .sua1 .ized m i  c v o l u t  ion  i n  

I :i(:t i(ms, a i i t l  clcFj.ried the ( : h a r n c t c r i s t i c * . s  of  a f i e l d  gun which would b r i n g  

~ i l w ~ . ~  L t l i  i s c v o l u t  i o n .  W i t h i n  s i x  y e a r s ,  t h e  c o n c u r r e n t  deve lopmen t s  i n  

iniprovcd o r d n a n c e  b r o u g h t  a b o u t  the. p r o d u c t i o n  of t h i s  gun--the French  Model 

1897 f ic t1 .d  gun, t h e  f i rs t  modern a r t i l l e r y .  W i t h i n  f i v e  y e a r s ,  t h e  Un i t ed  

S t  a tcs  Ixid a comparable  weapon. 

'l'lie Spanish-American War i n  1898 s e r v e d  t o  emphas ize  t h e  need t o  

rwrj;;iiiizc! and r e - e q u i p  t h e  Army t o  b r i n g  i t  up t o  modern s t a n d a r d s  of t h e  

1 ) t ~ t -  i o t l  . ' l . ' l i t h  0rdn;iricc. Ikpar tn ie r i t  s t u d  i e d  European a r t i l l e r y ,  and i n  p a r t i c -  

I I  I ;I r * I I i ( 1  l~rc?iic:li Modci 1 .1897 f l  c1.d gwi,  which  was be ing  lieralded as t h e  

I I C ~ S L  I: i c l l c l  a r t i l l e r y  s y s t e m  i n  e x i . s t e n c e .  T h e  Ordnance Department  s a w  t h e  

I?rcnc.h g u n  as  t h e  weapon of  t h e  f u t u r e ,  and began t o  d e v e l o p  a q u i c k - f i r i n g  

f i c !  1 cl gun f o r  the Army. 

I n  t h i s  p r o j e c t ,  t h e  Ordnance Department  c a p i t a l i z e d  on t h e  b e s t  

fc.!;ittires o f  European a r t i l l e r y  a v a i l . a b l e  a t  t h a t  t ime. The f i n a l  p r o d u c t  

was t l i c ?  Amer icm q u i c k - f i r i n g  l i g h t  f i e l d  gun ,  t h e  Model 1902.  I t  c o u l d  

f i r e  up t o  2 0  rounds  of  f i x e d  ammunit ion p e r  minu te  a t  r a n g e s  up t o  6,000 
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y ; i r ( l s .  1 t wi~:; t - o l i i p c t - j  L i v c  w i . t l i  cUoi1tcinl)orary Iltiroptlriii quick-f  i r i n g  g u n s ,  

i n ( *  1 r i d  i n g  ftic? renowned Tkencli gun,  The Model 1902 empl.oyed c2 hydrosp r  iiig 

I o i i j ;--r~~(:o i I r(ac*tipc!r;itor sysfcm,  the f i r s t  r e c o i l .  s y s t e m  t o  h e  iised 011 

A i i i ( . ~ r i ( : ; i i i  f . i c J c 1  a r t  i I : I c r y ,  a n d  one o f  the bc.st-dc?signetl systems o f  tliis t y \ ) e B  

' 1 ' 1 1 ~  itiodc~cii f ie . ld  gun p l a c e d  American f i e l d  a r t i l l e r y  on an e q u a l  s t a t u s  

w i t h  tliat: o f  Europe f o r  t h e  f i r s t  t i m e  s i n c e  t h e  C i v i l  War, 

T h e  impe tus  of h a v i n g  a modern f i e l d  gun seemed t o  s t i m u l a t e  a 

w i l l . i n g n e s s  w i t h i n  t h e  Army t o  i n v e s t i g a t e  new and i n n o v a t i v e  i d e a s  i n  f i e l d  

i i r t i l l c r y .  When the I t a l i a n  Army recommended t h e  Depor t  s p l i t  t r a i l  c a r r i a g e  

t o  t l i c ~  l l i i i t c d  S t a t e s  Army, i t  r e a d i l y  expe r imen ted  w i t h  t h i s  r a d i c a l l y  de- 

:i i l ; i i (*( l  c*;irr iage .  'I'he innovative t h o u g h t  beh ind  t h e  d e s i g n  o f  the c a r r i a g e  

; i j ) p c i l  cbcl f o  the F i e l d  A r t i l l e r y  and Ordnance o f f i c e r s  who t e s t e d  i t s  mil!-- 

t ; i r y  p o t c n t  i a l . .  The c a p a b i l i t y  t o  e l e v a t e  a gun t u b e  t o  h i g h  e l e v a t i o n s  

t .o  a d i i c v e  miiximum r a n g e  of t h e  gun r e p r e s e n t e d  a d e p a r t u r e  i n  t r a d i t i o n a l  

; irLjl  l o r y  doctrine of d i r e c t  fire a t  r e l a t i v e l y  s h o r t  ranges.  The h i g h  

c.1 c!vat i.on capabil i t y  f a c i l i t a t e d  t h e  development  of i n d i r e c t  f i r e  procedures- -  

i.1 inodcrii a r t i l l e r y  c o n c e p t .  The Depor t  c a r r i a g e  a l s o  had a t r a v e r s e  a n g l e  

ni i i c : I i  w i d e r  t h a n  c o n v e n t i o n a l  s i n g l e  t r a i l  c a r r i a g e s ,  which complemented t h e  

1 i I . g l 1  elc!v;it- i.ou c n p a b . i l i t i c s  i n  i n d i r e c t  f i r e .  The wide  a n g l e  o€ t r a v e r s e  

i l l  lowcd t l i ~  grinners t o  q u i c k l y  s h i f t  f i r e s  l a t e r a l l y  o v e r  a broad  € r o n t  t o  

m;.iss L i r e .  

Af te r  s t u d y i n g  t h e  s p l i t  t r a i l  c a r r i a g e ,  t h e  Ordnance Departmefit 

designed an American v e r s i o n  o f  t h e  Depor t  C a r r i a g e ,  t h e  Model 1916,  Ln- 

f ' o r t i i nn te l . y ,  the Uni t ed  S t a t e s  w a s  becoming i n v o l v e d  i n  World War I ,  and 

 lit! t i rgent  need f o r  a r t i l l e r y  t o  m o b i l i z e  a l a r g e  army prompted t h e  Ordnance 

I k p n r t r i i e n t  t o  o r d e r  the new c a r r i a g e  i n t o  p r o d u c t i o n  b e f o r e  t h e  d e s i g n  c o u l d  

be t e s t e d .  T h i s  r e s u l t e d  i n  numerous d e s i g n  changes  and p r o d u c t i o n  d e l a y s  
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d u r i n g  t h e  war, and when t h e  gun was f i n a l l y  produced, i t  had many f a u l t s .  

W i  t-11 oi)t  im:ist.ic s u p p o s i t i o n ,  .it is  probable  t h a t  had t h e  Model 1916 c a r -  

ringth been d e v e l o p e d  i n  a normal p r o c e s s ,  i t  would have been a sound c a r -  

r f ilgc, more advanced i n  t.he s t a t e - o f  - t tw-ar t  technology t h a n  any other 

c a r r i a g e  of t h e  t i m e .  

P r i o r  t o  World War I ,  t h e  Army was equipped w i t h  o n l y  enough mate- 

r i e l  t o  meet small n a t i o n a l  emergencies .  The a t t i t u d e  of  " f o r t r e s s  America" 

s t i l l  p r e v a i l e d  i n  Congress,  w i t h  t h e  assumption t h a t  t h i s  c o u n t r y  could 

he q u i c k l y  mobi l ized  t o  meet t h e  needs of  any emergency. E a r l y  i n  World 

W w  I ,  that: assumption was proved a f a l l a c y .  The Ordnance Department soon 

l )c*c* ; i incb ini red i n  the i n a b i l  i t y  of  i n d u s t r y  t o  q u i c k l y  produce war m a t e r i e l ,  

c ~ s p c v *  1;11 1 y 1 ig l l t  f i d d  guns.  The probl.ems of d e s i g n  changes w i t h  t h e  Model 

I910 giin were compounded when t h e  c a l i b e r  of t h e  gun w a s  changed t o  t h e  

F r o i i c - h  standard. When t h e  d e c i s i o n  w a s  made t o  manufacture  t h e  French f i e l d  

gun i n  tile United States,  t h e  production problems w e r e  such  that no h e r i c a n -  

made  guns were used by American f o r c e s  i n  World War I .  The war ended b e f o r e  

h n e r i r a n  product ion  p o t e n t i a l  could  be r e a l i z e d ,  and t h e  l a c k  of  American- 

m a d c  materiel caused c o n s i d e r a b l e  p u b l i c  c r i t i c i s m  of t h e  Ordance Department. 

In h i s  b o o k ,  s i g n p o s t  of  Exper ience ,  General  W i l l i a m  J .  Snow w a s  

vcbry i-r  i t  I c - a l  o f  ~ h c h  Ordnance Department f o r  i t s  adamant p o s i t i o n  o f  con- 

~iririe(1 product ion  o f  t h e  Model 1916 gun, bu t  i n  r e t r o s p e c t ,  t h a t  p o s i t i o n  

was d e f e n s i b l e . '  

i t  a Future  n e c e s s i t y  f o r  t h e  f i e l d  a r t i l l e r y .  

i c i z e d  t h e  Ordnance Department f o r  a l a c k  of f o r e s i g h t ,  p lanning  and proper  

The t a c t i c a l  advantages  of  t h e  s p l i t  t r a i l  c a r r i a g e  made 

Even though Congress c r i t -  

' W i l l i a m  J .  Snow, S i g n p o s t s  of  Exper ience  (Washington : U . S.  F i e l d  
A r t i . 1 l e r y  A s s o c i a t i o n ,  1941) ,  pp. 208-24. 



management, some of the f a u l t  l a y  w i t h  Congress.  I n  t h e  y e a r s  b e f o r e  t h e  

w a r ,  Congress tiad c o n t i n u a l l y  f a i l e d  t o  respond t o  r e q u e s t s  f o r  m a t e r i e l  

procurement funds  f o r  modern weapons. 

When a l l  t h e  r e c r i m i n a t i o n s  a b a t e d ,  t h e  Army was faced  w i t h  a n o t h e r  

problem: t h e  employment of a b e w i l d e r i n g  v a r i e t y  of  weapons a c q u i r e d  d u r i n g  

the war. Because t h e  Ordnance Department d i d  n o t  have a m a t e r i e l  mobi l i -  

z a t i o n  p l a n  of t h e  magnitude r e q u i r e d  by World War I ,  i t  r e s o r t e d  t o  ad hoc 

purchases of  v a r i e d  weapons and materiel t o  meet t h e  needs of t h e  war. 

S t a n d a r d i z a t i o n  of t h i s  assor tment  of materiel proved t o  b e  a monumental 

task.  

Tlie problem was e s p e c i a l l y  a c u t e  i n  f i e l d  a r t i l l e r y  and l i g h t  guns.  

‘ l ’ l i t l  Wcbstcrvelt: ( o r  C a l i b e r )  Board was formed t o  s t u d y  t h e  problems of p o s t -  

wit r ;I  r t  1 1  i c r y  and t o  make recommendat ions  f o r  so lv ing  t h e s e  problems. The 

I3o;ird ‘ Y  recommendations became t h e  framework of f i e l d  a r t i l l e r y  o r g a n i z a t i o n a l  

equipment and provided  guidance  f o r  f u t u r e  r e s e a r c h  and development e f f o r t s  

d u r i n g  t h e  i n t e r w a r  p e r i o d .  The Board d e s c r i b e d  i d e a l  a r t i l l e r y  weapons, 

and t h e  Ordnance Department focused i t s  development programs on weapons 

Iiav lrig a p p r o p r i a t e  c h a r a c t e r i s t i c s .  

l’lie Ordnance Department conducted a n  a g g r e s s i v e  r e s e a r c h  and de- 

vc! lopmc~nt  program a f t e r  World War I i n  s p i t e  of an a c u t e l y  small budget .  

I t  deve loped  a p r o t o t y p e  l i g h t  f i e l d  gun c a r r i a g e  which worked w e l l  under 

proving  ground c o n d i t i o n s ,  b u t  was judged u n s a t i s f a c t o r y  i n  f i e l d  tests by 

the F i e l d  A r t i l l e r y  Board because  of e x c e s s i v e  complexi ty  and weight .  

These tes t  r e s u l t s  focused on a major problem w i t h  t h e  materiel a c q u s i t i o n  

process  d u r i n g  t h e  i n t e r w a r  p e r i o d .  Even though t h e  C a l i b e r  Board had o u t -  

l i n e d  f i r i n g  c h a r a c t e r i s t i c s ,  t h e r e  w a s  n o t  a mutual u n d e r s t a n d i n g  between 

t h e  Ordnance Department and t h e  F i e l d  A r t i l l e r y  as t o  the mobility and 

d e s i r a b l e  c h a r a c t e r i s t i c s  of  t h e  i d e a l  l i g h t  f i e l d  gun. 



85 

The problem c e n t e r e d  around a b a s i c  l a c k  of communication o r  under- 

s t and ing  between t h e  Ordnance t e c h n i c i a n s  and t h e  F i e l d  A r t i l l e r y  u s e r s  a s  

t o  w l i ; t l  (*ll:irli(*ttbris[ i(*s wc’rc ncedc~d In I igl i t  f i e l d  g ~ n s .  There was IIO c f -  

I i v o  w o r d  i i i i i t  i ng  ngcncy w i t 1 i i . n  t l i r i  War Departmcnt t o  rc?solvc thcsc i n t e r -  

c1ep;irLmc)ntal i s s u e s .  The development of  t h e  l i g h t  f i e l d  gun e x e m p l i f i e s  

tliis problem. Had t h e r e  been i n t e r d e p a r t m e n t a l  c o n f e r e n c e s  t o  d i s c u s s  t h e  

d e s i g n  o f  t h e  gun b e f o r e  i t  w a s  b u i l t ,  t h e  problems might  have been r e s o l v e d .  

The weight  of t h e  c a r r i a g e  was a major  p o i n t  o f  c o n t e n t i o n  between 

the Ordnance d e v e l o p e r s  and t h e  F i e l d  A r t i l l e r y  Board. The Ordnance Depai t -  

mcnt approached t h e  development of t h e  l i g h t  gun w i t h  t h e  i d e a  t h a t  mo to r i zed  

v e h i v l e s  would soon r e p l a c e  h o r s e s  as  t h e  mode of a r t i l l e r y  t r a n s p o r t ,  and 

( ~ o n s i d c ~ r c d  wcight  t o  be less i m p o r t a n t  t h a n  d i d  t h e  F i e l d  A r t i l l e r y  Board. 

‘I’lw Vicltl A r t i l l e r y  Board, i n  t e s t i n g  t h e  l i g h t  gun, took a p ragmat i c  .rp- 

proach t o  i t s  w e i g h t .  Horses were s t i l l  p redominan t ly  i n  u s e  f o r  a r t i l l e r y  

t r a n s p o r t ,  and w i t h  r e s t r i c t e d  procurement b u d g e t s ,  motor v e h i c l e s  might 

iievcr b e  a v a l l a b l e  as pr ime movers f o r  a r t i l l e r y .  Accord ing ly ,  t h e  F i e l d  

A r t i l l e r y  Board t e s t e d  t h e  gun w i t h  h o r s e s  and found i t  exceed ing ly  heavy 

[or t-lic! maximum s u s t a i n e d  p u l l i n g  l o a d  f o r  a l i g h t  a r t i l l e r y  h o r s e  s e c t i o n .  

W l i c i r i  tlic! c a r r i a g e  was r e d e s i g n e d  and t h e  weight  was reduced t o  a c c e p t a b l e  

s t a n d a r d s ,  l t  w a s  r e - t e s t e d  and a c c e p t e d  by t h e  F i e l d  A r t i l l e r y  Board. 

Ihwevcr ,  because  procurement funds  were n o t  a v a i l a b l e  t o  p u r c h a s e  t h e  new 

gun i n  q u a n t i t y ,  t h e  Army c o n t i n u e d  t o  u s e  t h e  World War I v i n t a g e  guns ,  

which were n e a r i n g  o b s o l e s e n c e .  

‘The l a c k  of  communication and c o o r d i n a t i o n  between t h e  Ordnance 

Ik~pnr tmen t  and F i e l d  A r t i l l e r y  became even more pronounced when t h e  Ordnance 

I)cqxirtment began d e v e l o p i n g  a n  a l l - p u r p o s e  gun, t h e  T2E1. The C a l i b e r  Board 

liad seen t h e  a i r c r a f t  of  World War I a s  a t a c t i c a l  t h r e a t ,  and i n  deve lop ing  
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t:Ilcb ~ * l ~ ; l l - ; ~ t : t  c b r i s t . i ~ s  o f  t .11~ iclcal I Ight  fi.cI.d giin, i t  c:oris.tderecl h i g h  ele- 

v;it. i o n  arid a1 1-around t r a v e r s e  as  e s s e n t i a l  c h a r a c t e r i s t i c s  w i t h  which t o  

; i t  I i1t.k ; i i r ( : r ; i l ' ~ .  ' l ' l ~ ( b  t a n k  was n . l s o  crncrgjng .in t;hc post-war ycwrs  as nii 

1 t i i i ) o r t i i r i t  t;ic*t: i c . ;11  wc!;tpon. T h e  Ortlnancc? Department d e c i d e d  t h a t  . i f  n gun 

( : o i i l . d  lie 1)ui.l.t on t h e  g u i d e l i n e s  of t h e  C a l i b e r  B o a r d ' s  recommendat ions,  

i.t wori1.d h e  a n  a l l - p u r p o s e  gun: c a p a b l e  of  i n f a n t r y  s u p p o r t ,  a n t i - t a n k  

defense,  and a n  a n t i a i r c r a f t  weapon. 

t h e  T2E1  gun was g i v e n  t o  t h e  F i e l d  A r t i l l e r y  Board f o r  t e s t i n g .  

t h e  Board t o o k  a p r a g m a t i c  a p p r o a c h  t o  t h e  t e s t ,  and r e j e c t e d  t h e  gun, b u t  

t1ii.s t i n i t ?  o n  g rounds  of d o c t r i n e  and t a c t i c a l  m i s s i o n s .  

A f t e r  a t h r e e  y e a r  deve lopment  p e r i o d ,  

Again,  

In  193'1, t h e  c l o ( . t r i n a l  t?mp.loymeiit of b o t h  t a n k s  and t h e  a i r c r a f t  

r -cBt l i : i  i i i c l t l  ;i iii:it t c r  of' c o n t r o v e r s y .  L ikewise ,  t h e  d o c t r i n e  of t a c t i c a l  de-  

I ' c ~ i i s c ~  l . l j ; i ~  i nst tliesc! weapons was uiicer t a i n .  The f i e l d  a r t i l l e r y  had a m i s -  

A m  i.n aI:tnc:king t h e s e  t a r g e t s ,  b u t  t h e  p r i o r i t y  of  these t a r g e t s  i n  com- 

p a r i s o n  t o  t h e  p r i m a r y  m i s s i o n  of s u p p o r t  t o  t h e  i n f a n t r y  d e f i e d  d o c t r i n a l  

d c ? f i n i t i o n .  I f  t h e  F i e l d  A r t i l l e r y  Board had conc luded  t h a t  t h e  T2E1  war 

i i i i  a c c e p t a b l e  gun ,  t h e n  t h e  t a c t i c a l  d o c t r i n e  and o r g a n i z a t i o n  o f  t h e  d i r e c t  

s u p p o r t  units would have  r e q u i r e d  d r a s t i c  changes .  To a c c e p t  t h e  a n t i a i r -  

('ri.1 ['I: m i s s i o n  In c o n j u n c t i o n  w i t h  t h e  m i s s i o n  of  d i r e c t  s u p p o r t  would have  

rcqii i.rc!d an a u g m e n t a t i o n  of  t h e  d i r e c t  s u p p o r t  b a t t e r i e s  w i t h  a n t i a i r c r a f t  

d e t e c t i o n  d e v i c e s  and  equipment .  T h i s  would have  degraded  t h e  m o b i l i t y  

arid r e s p o n s i v e n e s s  of  t h e  b a t t e r y  t o  t h e  s u p p o r t e d  u n i t .  A n t i - t a n k  f i r e s  

were 311 i n h e r e n t  m- iss ion  o f  t h e  f i e l d  a r t i l l e r y ,  b u t  a b a t t e r y  i n  d e f i l a d e  

scwcra.1 k i l o m e t e r s  beh ind  t h e  s u p p o r t e d  u n i t  c o u l d  n o t  b e  r e spons i .ve  t o  a 

tank t h r t t a t  r e q u i r i n g  d i r e c t  f i r e .  

a l l - p u r p o s e  gun c o n c e p t  based  on t h e  i m p r a c t i c a l  d o c t r i n a l  c o n c e p t s  i t  

wouId have  imposed on  t h e  f i e l d  a r t i l l e r y  d i r e c t  s u p p o r t  u n i t s .  

The F i e l d  A r t i l l e r y  Board r e j e c t e d  t h e  

Again,  
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t l i c b r e  was a l a c k  of communicat ion between materiel. d e v e l o p e r s  and t h e  

riiatciricl. u s e r s  as  t o  c h a r a c t e r i s t i c s  and d o c t r i n a l  employment c o n c e p t s .  

The Army c o n t i n u e d  t o  u s e  t h e  o l d  f i e l d  guns  a s  t h e  p r i m a r y  l i g h t  a r t i l -  

1 . c . r ~  w t r  12 p on .  

There was, however ,  a c o n s e n s u s  on t h e  need  t o  modern ize  t h e  o l d  

f i e l d  guns t o  a l l o w  them t o  b e  towed w i t h  t r u c k s ,  which had begun t o  come 

i n t o  t h e  i n v e n t o r y  i n  1933. By 1938, a l l  of t h e  l i g h t  f i e l d  guns were 

(!qii ipped w i t h  modern w h e e l s ,  and t r u c k s  were p redominan t ly  used  a s  pr ime 

iriovc! r s  . 
M o d  i f i . c : ; i t  ion of  higli-speed wheels on t h e  o l d  f ielcl gun c a r r i a g e s  

wil>; o i l  1 y i t t i  i.litcbr irll stcp toward R modc!rni.zc.d f i d d  gun. 'I'litl sing1.t .  t r a i  1. 

( * ; I  r r  l ; l j ; t a ! i  L; t i .I 1 imposed .I i.m.itat i o n s  on eI.evat:ioii i iricl  t r a v e r s e  01: the  gun,  

i t l l d  I i n i i  tc:d i t s  u s e  i n  i n d i r e c t  f i r e  p r o c e d u r e s  which had s e e n  much p r o -  

g r e s s  i n  the i n t e r w a r  p e r i o d .  The l i g h t  f i e l d  guns  had t o  be  modernized 

to k e e p  pace wi th  t h e  changing t a c t i c a l  d o c t r i n e .  This need  f o r  modern 

f i c l c l  guns ,  however, was c o n s t r a i n e d  by  t h e  c o n t i n u i n g  l ack  of p r o c u r e a e n t  

i t i i i c l s .  A compromise s o l u t i o n  was deve loped  where in  t h e  o l d  gun t u b e s  and 

r ( * ( : o  i 1 syst-cms w o r e  mounted on a new s p l i t  t r a i l  c a r r i a g e  arid d e s i g n a t e d  

1.I1o I i g l i t  1' i c ! l d  j;un, M 2 .  'L'1ii.s proccvliire s aved  a l a rge  amount of money, 

s I i i t * c h  it  was n o t  iwt: t?ssary t o  d e v e l o p  a new gun t u b e  and r e c o i l  sys t em.  

Tlic new gun had a l l  t h e  a d v a n t a g e s  of h igh  e l e v a t i o n  f o r  maximum r a n g e  and 

wide t r a v e r s e  f o r  mass ing  of f i r e s .  With t h e  deve lopment  of  t h i s  gun,  t h e r e  

seemed t o  be  a n  improvement i n  t h e  communica t ions  between t h e  Ordnance de- 

v d o p e r s  and t h e  F . ie ld  A r t i l l e r y  u s e r s .  A f t e r  a l o n g ,  a r d u o u s  deve lopr ten t  

p e r i o d ,  t h e  l i g h t  f i e l d  gun was modern i n  e v e r y  d e t a i l ,  b u t  t h e  t o t a l  sys t em 

Iiiitl become o b s o l e t e  . 



During  Wor1.d War I ,  t h e  Army had r e a l i z e d  t h e  need  f o r  a l i g h t  

f i . c ld  howi. tzer  t o  compl.ement t h e  f i e l d  guns .  The h o w i t z e r  was needed f o r  

a t t a c k i n g  t a r g e t s  i n  d e f i l a d e  and t r e n c h e s  where t h e  a r c i n g  t r a j e c t o r y  and 

s t e e p  ang le  of f a l l  o f  t h e  p r o j e c t i l e  w a s  more e f f e c t i v e  t h a n  t h e  f l a t  

t r a j e c t o r y  of t h e  f i e l d  guns .  The C a l i b e r  B o a r d ' s  r e p o r t  p r e s c r i b e d  t h e  

i d e a l  h o w i t z e r  c h a r a c t e r i s t i c s  and t h e  Ordnance Department  began  t o  d e v e l o p  

tlic weapon. C o n c u r r e n t l y ,  t h e  F i e l d  A r t i l l e r y  Board began  t e s t i n g  some of 

t l i c 5  e x c * e l l e n t  German 105 m i l l i m e t e r  h o w i t z e r s  which had  been c a p t u r e d  i n  

(.-c.)nsidc.r:iblc. q u a n t i t y  d u r i n g  t h e  war and s h i p p e d  back  t o  t h e  Un i t ed  S t a t e s .  

' l ' l ~ ( b  r c ' s i i  1 IS o f  t . hc '  t . e s t s  were f a v o r a b l e ,  and t h e  F i e l d  A r t i l l e r y  Board 

t - ( ~ ( ~ o i l i l l i t ~ i i ( l ~ ~ ( l  t : l i i - iL t l ~ c ~ s c ~  l i o w  i txers  1 3 ~ 1  Jssiicd as s tandard  t o  tlic f i e l d  ar t  i t -  

I " r y  1 > ; 1  L tcbr .i c's tint i I i l l1  American h o w i t z e r  was deve loped  * The. Ordnance Ilc- 

l):irtiii(~tit t1j.d not  c o n c u r  i n  t h i s  recommendation b e c a u s e  a l i g h t  h o w i t z e r  

ticvc!l o p i n e n t  program was underway which was t o  produce  a s t a n d a r d  h o w i t z e r  

i n  t h e  n e a r  f u t u r e .  The re  a l s o  may have  been  d e p a r t m e n t a l  p r i d e  i n v o l v e d  

i.ri t h e  uriwil..Lingness t o  u s e  c a p t u r e d  enemy o r d n a n c e  as s t a n d a r d  f o r  i s s u e .  

Communication d i f f i c u l t i e s  between Ordnance and F i e l d  A r t i l l e r y  

r c l ' r c s ~ ~ n f i t i v e s  seems t o  have  Lcen a t  l ea s t  a s  s e v e r e  f o r  t h e  l i g h t  h o w i t z e r  

; I S  I I i ~ y  w v r c  f o r  L l i c a  1.iglit gun. The re  were similar problems i n  t h e  t e s t i n g  

; i i i ( I  ; i ( : ( * ( ~ l ) t . ; i i i c t ?  of' tlic carr i.ages. 'l'lic? culmi i ia t . ion  of t lw impasse  on  tlie 

( : l i l l r i l c t c r i s t i c s  of t h e  h o w i t z e r  between t h e  Ordnance Department  and ttie 

1:iel.d A r t i l l e r y  Board o c c u r r e d  i n  1938.  A f t e r  t h e  F i e l d  A r t i l l e r y  Board 

had  found a r e d e s i g n e d  h o w i t z e r  c a r r i a g e  u n s u i t a b l e ,  t h e  f r u s t r a t i o n s  of 

b o t h  the d e v e l o p e r s  and users prompted a c o n f e r e n c e  t o  d i s c u s s  and r e s o l v e  

t h e  d i f f i c u l t i e s  of t h e  c a r r i a g e  development .  T h i s  was a m i l e s t o n e  i n  t h e  

devel.oi)ment p r o c e s s .  The r e s u l t s  of t h e  c o n f e r e n c e  i n d i c a t e d  t h a t  t h e  F i e l d  

Art . i . l J .cry had t o  c l e a r l y  s t i p u l a t e  t h e  d e s i r e d  c h a r a c t e r i s t i c s  of  weapons 

t o  be d e v e l o p e d ,  and t h e  Ordnance Depar tment  had t o  b e  c o g n i z a n t  o f  t h o s e  
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d e s i r e d  c h ; - i r a c t e r i s t i c s .  The r e s u l t s  of t h i s  mutual  u n d e r s t a n d i n g  between 

b o t h  agcmcies was t h e  s u c c e s s f u l  development of an e x c e l l e n t  weapon, t h e  

l i g h t  105 millimeter h o w i t z e r ,  M2. T h i s  h o w i t z e r  r e p l a c e d  t h e  l i g h t  f i e l d  

gun i n  1940, and ended t h e  era of t h e  l i g h t  guns.  

The l i g h t  h o w i t z e r  r e p l a c e d  t h e  f i e l d  gun because  t h e  gun had been 

r ende red  o b s o l e t e  by chang ing  t a c t i c a l  d o c t r i n e  a f t e r  World War I which 

s t r c ) s s c d  m o b i l i t y  and t h e  e f f i c i e n t  u s e  of t e r r a i n .  To p r o v i d e  t h e  f i r e -  

power necessary f o r  t h i s  d o c t r i n e ,  i n d i r e c t  a r t i l l e r y  f i r e  became i n -  

v r c a s i n g l y  i m p o r t a n t ,  and t h e  f l a t  t r a j e c t o r y  of  t h e  f i e l d  gun d i d  n o t  

have t h e  f l e x i b i l i t y  r e q u i r e d  f o r  i n d i r e c t  f i r e  a c r o s s  a broad f r o n t .  

A1.tliough t h e  Army recogn ized  t h e  changing needs  i n  f i e l d  a r t i l l e r y ,  i t  

c -o i i t i n i i ed  t o  u s e  and improve upon t h e  f i e l d  gun because  a l a r g e  number of 

t11c f i e l d  guns and c o n s i d e r a b l e  q u a n t i t i e s  of ammunition were i n  depo t  

s t o c k s .  A t  t h e  same t i m e ,  t h e  procurement of t h e  l i g h t  h o w i t z e r  was ur.- 

c e r t a i n  u n t i l  1939. Only t h e  worsening European s i t u a t i o n  i n  1939 and the. 

f a c t  t h a t  European armies were moving away from t h e  l i g h t  f i e l d  gun caused 

b o t h  Congress and t h e  Army t o  re-examine t h e  employment of  t h e  l i g h t  h o w i t z e r  

iis ii replacement  f o r  t h e  l i g h t  gun. I n  1940 ,  t h e  r ep lacemen t  was e n a c t e d ,  

; ~ i i c l  t t w  gun w a s  phased  out; o f  t h e  i n v e n t o r y .  

'I'he c~vo lu t : i on  of t h e  modern l i g h t  f i e l d  gun was s i g n i f i c a n t  i n  a 

nuin1)t.r o f  ways. F1 r s t ,  t h e  t echno logy  developed i n  producing t h i s  gun was 

soon adap ted  t o  a l l  American f i e l d  a r t i l l e r y .  The s p l i t  t r a i l  c a r r i a g e  is  

s t i l l  b e i n g  used on t h e  Army's l a t e s t  towed 155 m i l l i m e t e r  h o w i t z e r ,  t h e  

XM 198. A l l  a r t i l l e r y  now has hydropneumatic  r e c o i l  sys t ems  o r i g i n a l l y  

developed f o r  t h e  l i g h t  f i e l d  gun. 

Second, t h e  d i f f i c u l t i e s  i n  t h e  materiel a c q u s i t i o n  p r o c e s s  d u r i n g  

t h e  i n t e r w a r  p e r i o d  emphasized t h e  need f o r  b e t t e r  o r g a n i z a t i o n  and cam- 

munica t ions  between t h e  d e v e l o p e r s  and u s e r s  o f  combat equipment.  T h i s  
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bctgan il Long process of  changes  i n  t h e  Army’s materiel a c q u i s i t i o n  pro-  

~ * ~ * d i i t - t ~ s ,  rii;iriy o f  w l l i c - l l  ; ire s t i l l  i n  i ise t o d a y .  

Ncbxl , I I t ( .  l ) l t ( ~ i i o r i i ( ~ t i ; i  I growl I i  o I -  or(Ili;iiic.(? t c t - I i i ) o l  o l ; y  Iri t l i c b  p c ~ t -  lot1 

I r ~ o i i t  I3’iO L o  1897 w i i s  tticb rcJsu1.t 01 ’  i i t i  I n t e r - r c  l a t e d ,  i n t t ? r r ~ i t ~ -  1 , o t i i ~ l  c ~ f f o r ’ t  

h y  h o t l i  pr i -vntc  a n d  gove rnmen ta l  a g e n c i e s  t o  d e v e l o p  modern a r t i l l e r y .  By 

( *  i rciiinstaiice, F r a n c e  was a b l e  t o  combine a l l  t h e  c u m u l a t i v e  deve lopments  

i n t o  one  h i g h l y  s u c c e s s f u l  weapon, t h e  French  Model 1897 f i e l d  gun--a gun 

which ,  e x c e p t  f o r  minor  m o d i f i c a t i o n s ,  became t h e  main l i g h t  f i e l d  a r t i l -  

l e r y  weapon f o r  t h e  Uni ted  S t a t e s  Army from 1918 t o  1940.  The development  

o f  t h e  French gun was t h e  c .ulmi.nat ion of t h i s  r a p i d  growth i n  o rdnance  

tcbc*linology. A f t e r  t h i s ,  t h e  o n l y  s i g n i f i c a n t  deve lopment  i n  f i e l d  a r t i l -  

I c h i - y  W ~ I S  t l i c l  iisc? O F  t h e  s p l i t  t r a i l  c a r r i a g e .  The f l e x i b i l i t y  i n  elevation 

i i i ) ( l  t r;ivc’rscA p rov ided  by this c a r r i a g e  f a c i l i t a t e d  t h e  t a c t i c a l  u s e  o f  .in- 

( I  i r ( b ( i  L f i r t ? s .  O t h e r w i s e ,  t h e r e  have been  no  fundamen ta l  changes  i n  d e s i g n  

o r  f i i n c t i . o n l n g  o f  t h e  b a s i c  gun t u b e ,  r e c o i l  s y s t e m  o r  c a r r i a g e  s i n c e  

Wor.ld War I.  

I n  t h e  past  f i f t y  y e a r s ,  t h e  b a s i c  a r t i l l e r y  p i e c e  h a s  remained  

c s s e n t i . a l l y  unchanged.  D e s p i t e  modern r e s e a r c h  and development  e f f o r t s  

; i n d  t I i c 1  c.xpclndl.tiirc? of l a r g e  sums of money, t h e  f i e l d  a r t i l l e r y  weapon which 

c ~ x i : ; ~ . c ~ c l  i 1 L  L l i c !  c ~ n d  o f  Wor1.d War I i s  e s s e n t i a l l y  t h e  weapon which e x i s t s  

1 otliiy . ‘t’hc t r c A i i d  has been  toward l a r g e r  c a l i b e r s ,  such  as  the replac.eiiient 

o f  thc2 75 millimeter by t h e  105 mi l l ime te r ,  b u t  l i t t l e  e l se  h a s  changed .  

Based upon t h e  e x p e r i e n c e  of t h e  p a s t ,  i t  is d o u b t f u l  t h a t  new 

advances i n  f i e l d  a r t i l l e r y  w i l l  o c c u r  u n t i l  new t e c h n o l o g i e s  i n  p h y s i c s ,  

m e t a l l u r g y ,  e l e c t r o n i c s  o r  c h e m i s t r y  p r o v i d e  t h e  b a s i s  f o r  fundamen ta l  

changes i n  d e s i g n  o r  f u n c t i o n .  These f u t u r e  deve lopmen t s ,  combined w i t h  

new t a c t i c a l  d o c t r i n e  v i s u a l i z e d  by a n o t h e r  Wille o r  L a n g l o i s ,  w i l l  bring 
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; i l x ) u t  i i r t i . l . l c ry  systems w h i c h  w i l l  be a s  r a d i c a l l y  d i f f e r e n t  f rom c u r r e n t  

a r t  i l J  ( l r y  ; i s  tlie l'rc!iicIi Model 1.897 was from t h e  Napoleon 12-pound f i e l d  
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3.2-Inch Model 1885 

75 millimeter 
Model 1897 

(French)  
3 - I n c h  Model. 1.902 

75 millimeter 
Model 1920 

Model. 1 9 2 1  

7 5  111.i 11 . imc: tc r  Obsolete 
b I O ~ l ( *  I I 0% 'I i n  1.at:e 

( : i t . ; l t i ~ l ; l  I-tl izc-tl ;I:; 1 9 2 O ' S  

7.5 mi 11 iimeter 
A.Ll-l)urpose ( h n  
'1'2 15 1 
( N o  n - s t a 11 d a r d ) 

75  m i l l i m e t e r  
Model 1897A2 
(Modif ied  f o r  
h i g h  s eed  towing) P 
75 m i l l i m e t e r  
M 2  Carriage 
(With Model 
1897 tin) s 

1940  
End of  L i g h t  

F i e l d  Gun 
Era 
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